TF1A20YY 


H-24  Reactor 


TF1A20YY 


TF1A20YY 


for  Sto(k  Hermetically  Sealed  Components^ 


RCOF  CISC 

length  . 1  25  $4 

Width . 61 '64 

Height  ....  1  13,'32 

Mounting  1  1  'g 

Screws  4  40FIL. 

Cutout .  7/1  Die. 

Unit  Weight . 1.5  oz. 


MINIATURE  AUDIO  UNITS. ..RCOF  CASE 


Application 

Milie,  pichup,  iine  to  grid 
Mike  to  grid 

Single  plate  to  singie  grid 
Single  plate  to  single  grid, 

DC  in  PrI. _ 

Single  plate  to  P  P.  grids 
Single  plate  to  P.P.  grids, 

DC  in  PrI. _ 

Single  or  P  P  plates  to  line 
Mising  and  matching 
82  41:1  input  to  grid 
10:1  single  plate  to  single 

_grjd _ 

Reactor 


MIL  PrI.  Inp. 

Typo  Ohms 

TFIAIOYY  50,200  CT,  500  CT‘ 

TFlAllYY  82 _ 

TF1A15YY  15,000 _ 

TF1A15YY  15,000 

TF1A15YY  15,000 
TF1A15YY  15,000 

TF1A13YY  20,000  CT 

TF1A16YY  150600 _ 

TFIAIOYY  150600 _ 

TF1A15YY  10,000 


Sac.  Imp.  DC  In  Response 
Ohms  PrI.,  MA  ±  2«h.  (Cyc.) 

50,000  0  50-10,000 

135,000 _ 50  250-8,000 

60,000 _ 0  50-10,000 

60,000  4  200-10.000 


Maa.  Itval  List 
dhm  Price 


95,000  CT 
95,000  split 


0  50-10,000 

4  200-10,000 


150  600 _ 4  200-10,000 _ -i-21 

600  CT  0  50-10,000 _ 4-  8 

1  meg.  0  200-3,000  (4db.)  +10 

Imeg.  0  200-3,000  (4db.)  -flO 


300  Henries-0  DC,  50  Henries-3  Ma.  DC,  6,000  Ohms 


RC-50  CASE 

Length  . 1  5 '8 

Width . 1  5,'8 

Height  . 2  5/16 

Mounting . 1  5/16 

Screws  . #6-32 

Cutout  . -....1 1/2  Dia. 

Unit  Weight  . 8  OI. 


SM  CASE 

Length . 11/16 

Width . 1/2 

Height . . 29/32 

Screw  . 4-40  FIL. 

Unit  Weight . 8  oz. 


Th.  imp.danc.  ratings  or* 
listed  in  ttondard  monnnr. 
Obvioutiy,  o  troniformnr  with 
e  1 5,000  ohm  primary  impnd* 
one*  can  oparafa  from  o  tuba 
rapratantinp  a  tourc#  impod* 
one#  of  7700  ohms,  otc.  In 
addition,  troniformort  con  ba 
uiod  for  applicotiont  diffor* 
inp  contidorably  from  thosa 
ihown,  kooping  in  mind  thot 
tmpodanca  rotio  ii  conttont. 
Lowor  tourc#  impodanc#  will 
improv#  ro»pon»a  ond  lovol 
ratings  . . .  highor  sourco  im« 
podoncawiil  roduco  froquoncy 
rongt  and  lovti  roting. 


COMPACT  AUDIO  UNITS. ..RC-50  CASE 


$ac.  Imp.  DC  In  Respansa 
Ohms  PrI.,  MA  ±  2db.  (Cyc.) 


H-20 

Single  plate  to  2  grids,  can 
also  be  used  for  P.P.  plates 

TF1A15YY 

15,000  split 

80,000  split 

0 

30-20,000 

520  00 

H-21 

Single  plate  to  P.P.  grids, 

DC  in  Pri. 

TFIAISYY 

15,000 

80,000  split 

8 

100-20,000 

-1-23 

23.00 

H-22 

Single  plate  to  multiple  line 

TF1A13YY 

15,000 

50/200. 

125/500** 

8 

50-20,000 

-P23 

21.00 

H-23 

P.P.  plates  to  multiple  line 

TF1A13YY 

30,000  split 

50/200, 

125 '500** 

8  30*20.000 

BAL. 

-t-19 

20.00 

SUBMINIATURE  AUDIO  UNITS. ..SM  CASE 


Na.  Application  Typa  Ohms 

H-30  Input  to  grid  TFIAIOYY  50‘ 

H-31  Single  plate  to  single  grid,  TF1A15YY  10,000 


H-32  Single  plate  to  line 

H-31  Single  plate  to  low 

Impedance 

H-34  j  Single  plate  to  low 

_ impedance _ 

H-35  Reactor 


TF1A13YY  10,000* 
TFlAllYY  30,000 


Sac.  Imp.  DC  In  Respansa 

Ohms  Pri.,  MA  *  2dh.  (Cyc.) 

62,500  0  150-10,000 

90,000  0  300-10,000 

200  3  300-10,000 

50  1  300-10,000 


Mai.  laval  list 
dhm  Prica 

4-13  S1300 

-1-13  13.00 

-fl3  1300 

-i-15  13.00 


TFlAllYY  100,000 


100  Henries-0  DC,  50  Henrles-1  Ma.  DC,  4,400  ohms. 


*  200  ohm  termination  can  be  used  (or  150  ohms  or  250  ohms,  500  ohm  termination  can  be  used  for  600  ohms. 

**  200  ohm  termination  can  be  used  for  150  ohms  or  250  ohms,  125/500  ohm  termination  can  be  used  for  150/600  Ohms. 
***  can  be  used  with  higher  source  impedances,  with  corresponding  reduction  In  frequency  range.  With  200  ohm  source, 
secondary  impedance  becomes  250,000  ohms . . .  loaded  response  Is  -4  db.  at  300  cycles. 

****can  be  used  (or  500  ohm  load  . . ,  25,000  ohm  primary  impedance  ...  1.5  Ma.  DC. 
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Includes  Electronics  Output  Index,  a  business  barometer  for  monogement 

INDUSTRY  REPORT  . 

Top-level  news,  trends  and  morket  interpretatians 

ELECTRONIC  DRUMS,  by  Harry  Stockman . 

Electromechanical  system  tokes  the  work  out  of  ploying  drums 

NEW  TRANSISTORS  GIVE  IMPROVED  PERFORMANCE,  by  J.  A.  Morton . 

Present  stotus  of  current  types  ond  what  to  expect  in  the  future 

INDUSTRIAL  MAGNETRONS  FOR  DIELECTRIC  HEATING,  by  Richard  B.  Nelson . 

High-power  magnetron  oscillators  and  ossocioted  control  circuits  for  915-mc  and  2,4S0-mc  bonds 

IMPROVING  TV  SYSTEM  TRANSIENT  RESPONSE,  by  John  Ruston  . 

Slight  changes  in  transmitters  con  bring  better  pictures  to  existing  receivers 

SELECTIVE  ERASURE  OF  MAGNETIC  TAPE  CROSSTALK,  by  Robert  Herr  and  Robert  A.  vonBehren . 

Use  of  week  erosing  field  during  ploybock  suppresses  signals  transferred  from  layer  to  layer  during  tope  storage 

NONSYNCHRONOUS  PULSE  MULTIPLEX  SYSTEM,  by  Andrew  L.  Hopper . 

Novel  system  of  pulse-amplitude  modulation  eliminates  sync  pulse 

VIBRATION  RECORDER  TESTS  ARMY  PACKAGING,  by  J.  A.  Sergeant  and  R.  D.  Campbell . 

Relates  cause  ond  effect  in  damoge  by  simultaneous  recording  of  nine  accelerations 

HALF-WAVE  MAGNETIC  SERVO  AMPLIFIER,  by  Carroll  W.  Lufey,  A.  E.  Schmid  and  P.  W.  Barnhart . 

Circuit  saves  size,  weight  and  cost  of  ports  and  oHers  usual  magnetic  omplifier  odvontoges 

RADIOELECTROENCEPHALOGRAPH  FOR  MEDICAL  RESEARCH,  by  Wilford  R.  Glasscock  and  Norman  J.  Holter 
New  medical  development  permits  brain  waves  and  heart  patterns  to  be  transmitted  from  moving  patient 


REGENERATING  COMPOSITE  VIDEO  SIGNALS,  by  Robert  Betts  . 

Television  signals  from  remote  pickups  or  transcontinentol  reloys  ore  stondordized  before  local  transmission 

BRIDGE  OSCILLATOR  HAS  LINEAR  TUNING,  by  Abe  Hershler  and  Benson  Carlin . 

Wide  frequency  range  is  obtained  from  simple  R-L  bridge  circuit 

GATED  AMPLIFIER  WAVE  ANALYZER,  by  V.  Ronald  Nelson . 

Components  of  complex  woveforms  are  determined  throughout  audio  spectrum 

DECOMMUTATING  PULSE  TELEMETRY,  by  W.  H.  Chester  and  W.  P.  Klemens . 

Counter  system  outomotically  demodulates  pulse-omplitude  modulation 


ELECTRONIC  ANALOG  COMPUTER  FUNDAMENTALS,  by  DeWitt  H.  Pickens .  144 

I  Discusses  basic  electronic  onologs  for  summation,  integration  and  differentiation 

AIR  BREAKDOWN  CHART  FOR  RADAR  PULSES  (Reference  Sheet),  by  Harold  A.  Wheeler .  14B 

Chart  gives  opproximote  breakdown  voltage  in  rador  pulse  circuits  ot  various  frequencies  and  pressures  • 
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The  resolver  No.  2  is  a  special  type 
of  Ma^lip  used  for  the  solution  of 
trigonometrical  problems,  such  as  the  con* 
version  of  polar  to  Cartesian  coordinates. 

Each  stator  phase  is  energized  in  accordance 
with  an  applied  computing  voltage.  No 
power  is  taken  from  this  source,  energization 
being  obtained  by  means  of  an  amplifier  and 
a  second  (feedback)  stator  winding.  The  rotor 
voltages  are  proportional  to  the  exciting 
voltages  and  to  the  sine  and  cosine 
of  the  angle  between  the  stator 
and  rotor  electrical  axes.  The 
error  does  not  exceed  0.1%. 
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MUIRHEAD  &  CO.  LTD.  BECKENHAM  •  KENT-  ENGLAND 

PRECISION  ELECTRICAL  INSTRUMENT  MAKERS 


FIGURES  OF  THE  MONTH 


Year 

Previous 

Latest 

Ago 

Month 

Month 

RECEIVER 

PRODUCTION 

(Source:  RTMA) 

May  '51 

Apr.  '52 

May  '52 

Television  sets . 

339,132 

322,878 

309,375-p 

Home  Radio  sets . 

581,557 

462,167 

W,515-p 

Portable  sets . 

164,171 

110,529 

128,351-p 

Auto  sets . 

603,534 

275,250 

215,478-p 

RECEIVER  SALES 

(Source:  Licensee  figures) 

Apr.  '51 

Mar.  '52 

Apr.  '52 

Tele>-ision  sets,  units. . , 

285,498 

370,905 

349,015 

Electric  radio  sets,  units 

485.970 

380,846 

354,518 

Battery  sets,  units _ 

138,981 

68,339 

82,873 

Auto  sets,  units . 

1,057,484 

204,990 

235,651 

Television  sets,  value  . 

549,061,450 

$62,988,663 

$58,872,294 

Electric  radio  sets,  value 

$11,222,433 

$7,963,825 

$8,594,861 

Battery  sets,  value  .  . 

$2,592,267 

$1,332,640 

$1,495,919 

Auto  sets,  value . 

$26,076,566 

$5,912,217 

$6,700,718 

RECEIVING  TUBE  SALES 

(Source:  RTMA) 

May '51 

Apr.  '52 

May  '52 

Receiv.  tubes,  total  units 

34,074,356 

26,247,258 

23,636,484 

Receiving  tubes,  new  sets 

23,768,898 

15,334,092 

15,807,449 

Rec.  tubes,  replacement 

8,113,122 

6,095,641 

4,178,292 

Receiving  tubes  gov't . . 

261,353 

3,257,119 

2,433,605 

Receiving  tubes,  export . 

1,930,983 

1,560,406 

1,217,138 

Picture  tubes,  to  mfrs. , 

229,250 

270,781 

247,724 

BROADCAST  STATIONS 

(Source:  FCC) 

June '51 

May  '52 

June '52 

TV  Stations  on  Air. . . . 

107 

108 

108 

TV  Stns  CPs-not  on  air 

2 

0 

0 

TV  Stns-Applications. . 

415 

541 

716 

AM  Stations  on  Air 

2.281 

2,352 

2,355 

AM  Stns  CPs— not  on  air 

104 

66 

65 

AM  Stns-Applications 

270 

323 

323 

FM  Stations  on  Air 

699 

630 

629 

FM  Stns  CPs-not  on  air 

10 

17 

19 

FM  Stns-Applications 

10 

10 

9 

NETWORK  BILLINGS 

(Source:  Pub.  Info.  Bureau) 

May  '51 

Apr.  '52 

May  '52 

AM/FM-ABS  . 

$2,991,227 

$3,244,146 

$3,323,092 

AM/FM-CBS  . 

$6,745,098 

$4,943,400 

K9e9,424 

AM/FM-MBS . 

$1,510,818 

$1,677,748 

$1,820,521 

AM/FM-NBC  . 

$5,329,752 

$4,078,593 

$3,861,882 

TV-ABC  . 

$1,385,901 

$1,686,583 

$1,501,148 

TV-CBS  . 

$3,066,249 

$5,641,831 

$5,602,634 

TV-OuMont  . 

$622,646 

$738,926 

$775,063 

TV-NBC  . 

$4,946,338 

$6,946,751 

$6,822,982 

p-pravisional;  r-i 


Year 

Previous 

Latest 

Ago 

Month 

Month 

TV  AUDIENCE 

(Source:  NBC  Research  Dept.) 

June  '51 

May  '52 

June '52 

Sets  in  Use— total  ... 

12,769,300 

17,290.800 

17,627,300 

Sets  in  Use— netw'k  conn. 

10,821,000 

16,352,300 

16,656,500 

Sets  in  Use-New  York 

2,390,000 

2,970,000 

3,005,000 

Sets  in  Use-Los  Angeles 

933,000 

1,185,000 

1,200.000 

Sets  in  Use— Chicago . . 

930,000 

1,155,000 

1,160.000 

COMMUNICATION  AUTHORIZATIONS 

(Source:  FCC) 

May  '51 

Apr.  '52 

May  '52 

Aeronautical  . 

33,462 

32,147 

32,852 

Marine . 

29,258 

35,116 

35,476 

Police,  fire,  etc . 

8,970 

10,787 

10,965 

Industrial . 

9,145 

12,766 

13,056 

Land  Transportation  . . 

4,197 

4,886 

4,966 

Amateur . 

91,558 

108,648 

110,931 

Citizens  Radio . 

527 

971 

1,1'’5 

Disaster  . 

2 

31 

65 

Experimental  . 

476 

349 

357 

Common  carrier . 

818 

942 

VO 

EMPLOYMENT  AND  PAYROLLS 

(Source:  Bur.  Labor  Statistics)  Apr.  '51 

Mar.  '52 

Apr.  '52 

Prod,  workers,  electronic 

261,500 

273,300-r 

268.300-p 

Prod,  wkrs.,  radio,  etc. 

171,100 

170.900-r 

168.000-p 

Av.  wkly.  earnings,  elect. 

$60.60 

$64.86-r 

$63.75-p 

Av.  wkly.  earnings,  radio 

$56.74 

$60.72-r 

$59.47-p 

Av.  weekly  hours,  elect. 

41.0 

41.0 

40.3-p 

Av.  weekly  hours,  radio . 

40.1 

40.4 

39.7-p 

STOCK  PRICE  AVERAGES 

(Source:  Standard  and  Poor's)  June  '51 

May  '52 

June '52 

Radio— TV  &  Electronics 

2265 

281.8 

2889 

Radio  Broadcasters  . . . 

211.9 

273.9 

276.7 

..... 

INDUSTRIAL 

Year 

Ago 

Previous 

Quofter 

Latest 

Quorter 

EQUIPMENT  ORDERS 

(Source:  NEMA) 

1st '51 

4th  '51 

1st  '52 

Dielectric  Heating  ... 

$520,000 

$560,000 

$150,000 

Induction  Heating  .  . 

$4,270,000 

$3,400,000 

$2,400,000 

INDUSTRIAL  TUBE 

SALES 

(Source:  NEMA) 

1st  '51 

4th '51 

1st  '52 

Vacuum  (non-receiving) 

$6,550,000 

$14,300,000 

$11,320,000 

Gas  or  vapor  . 

$2,230,000 

$3,170,000 

$3,100,000 

Phototubes  . 

$410,000 

$400,000 

$500,000 

Magnetrons  and  velocity 

modulation  tubes  . . . 

$1,400,000 

$6,670,000 

$8,460,000 

I;  e— estimated 
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FCC  Grants  18  New  TV  Construction  Permits 


Denver's  KFEL  breaks  tape  for 
new  applicants  with  tests  on 
channel  2  July  19 

Four  lean  years  for  would-be  tele¬ 
casters  came  to  an  end  Friday,  July 
11,  as  the  FCC  granted  18  construc¬ 
tion  permits;  13  in  the  uhf  band. 

Thirteen  construction  permits 
were  granted  in  group  A  priority 
areas,  currently  receiving  service 
from  cities  40  miles  or  more  distant ; 
while  five  CP’s  were  issued  for  pri¬ 
ority  B  areas  now  receiving  local 
service.  FCC  recently  acquired  a 
$300,000  appropriation. 

Otherwise,  64  contested  applica¬ 
tions  were  designated  for  hearing 
while  25  applications  were  dis¬ 
missed  either  because  the  applica¬ 
tion  had  remained  unamended  since 
the  lifting  of  the  freeze  or  because 
the  application  was  incomplete  or 
otherwise  defective. 

During  the  meeting,  applications 


were  considered  strictly  in  order  of 
the  FCC’s  city-by-city  priority  list. 

New  applications  continue  to  del¬ 
uge  the  Commission.  During  the 
week  ending  July  12  there  were  84 
new  applications  filed.  Total  filings 
now  are  approaching  600  of  which 
nearly  200  are  for  uhf  assignments. 
KFEL  began  tests  in  July,  and 
KVOD  will  follow  by  mid  August. 


►New  TV  CP's  - 

oaour  A 

City  Channel  Lieeaaee 


Denver*  Colo.  2 

» 
26 

Portland*  Ore.  27 

Sprinfffleld*  56 

Holyoke*  Maas. 

61 

Youngatown.  Ohio  7S 

27 

Flint.  Mich.  28 

Spokane,  Waah.  4 

6 

Auatin,  Texas  7 

18 


Kugene  P.  0*Fal)on  Inc. 
fKFEL) 

Colorado  TV  Corp. 
<KVOD) 

Empire  CoU  Co. 
(WXEL*  Cleveland) 
Empire  CoU  Co. 
<WXEL) 

HamptonoHam  psh  ire 
Corp.  (WHYN) 
SpHn«fleld  TV 
Broadcasting  Co. 
Vindicator  Pub.  Co. 
(WFMJ) 

WKBN  Broadcasting 
Corp. 

Trans>America  TV 
Corp. 

KXLY.TV  Co. 

KHQ  Inc. 

Texas  Broadcasting  Ce. 
(KTBC) 

Capiul  City  TV  Co. 


caoup  ■ 

Bridgeport.  Conn.  43  Southern  Conn,  and 
Long  Island  TV  Co. 
f  WICC) 

New  Britain,  Conn.  30  New  BHtain 

Broadcasting  Co. 
(WKNB) 

New  Bedford.  Mass.  28  E.  Anthony  and  Sons 
(WNBH) 

York*  Pa.  49  Helm  Coal  Co. 

(WNOW) 

48  Suaquehanna 

Broadcasting  Co. 
(WSBA) 


Backlog  Nears 
$5-Billion  Mark 

Electronics  industry  reports 
over  half  its  equipment  output 
earmarked  for  defense 

Office  of  naval  material  figures 
gathered  for  the  Department  of 
Defense  reveal  a  January  1,  1952 
backlog  of  undelivered  electronic 
equipment  orders  totaling  $4,972,- 
100,000,  of  which  $824,100,000 


'Going  Up'  Via  Atomic  Electronics 

Experimental  radiooctive  elevator  buttons  which  control  leveling  to  within  0.05  of  an  inch  are  checked  with  a  Geiger  counter. 
When  on  elevator  is  signalled,  the  buttons,  located  ot  eoch  floor,  pass  energy  through  0.005-inch  slits  in  their  lead  coses  to  a 
modified  counter  on  the  car  and  trigger  electronic  control  mechonisms.  Automotic  timing  equipment  (right)  is  located  ot  the  top 
of  the  elevator  shaft 
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represents  subcontracts. 

There  has  been  some  backlog 
reduction  since  that  date. 

Military  production  will  take  an 
estimated  63.3-percent  bite  out  of 
this  year’s  electronic-equipment 
output.  Last  year’s  production, 
military  and  civilian,  totaled  $3,- 
818,200,000. 

►  Survey — The  survey  upon  which 
the  above  figures  are  based  covered 
409  manufacturers,  of  which  278 
were  ‘small’,  with  less  than  500 
employees.  Component  and  piece- 
part  makers  were  not  included. 

Small  companies  reported  pro¬ 
portionally  more  military  business 
than  did  large  firm.s.  Percentage 
wise,  small  companies  outstripped 
large  firms  65.2  to  52.2. 

Subcontracts  for  military  equip¬ 
ment  comprised  16  percent  of  large- 
company  backlog,  while  that  of 
.small  concerns  is  approximately 
23.3  percent. 

Sixty-eight  companies  said  all 
their  business  was  now  military; 
28  reported  no  military  business. 
Applications  for  certificates  of  ne¬ 
cessity  have  been  filed  by  132  com¬ 
panies. 


WHO  DOES  THE  BUSINESS 


FEDERAL- 39% 


(IN  OPERATION  l« 


(UNDER  CONSTRUCTION  38%) 


MOTOROtA- 


{(H  OPCRATTON 


PHILI'-I5%  / 
(UNDER  CONSTRUCTION 

\  'O’*)  /  -  , 


general  electric 


/(UNDER  CONSTRUCTION  18%) 


Six  companies  slice  $12  million  melon,  os 


Pipeline  Microwave  Blooms 

Potential  market  is  barely 
scratched  as  microwave  links 
gird  nation 


000  miles  of  natural  gas  pipeline, 
according  to  an  American  Gas  As¬ 
sociation  estimate. 

The  chart  shows  how  six  manu¬ 
facturers  of  complete  microwave 
packages  have  so  far  served  the 
pipeline  market.  Federal  Telephone 
and  Radio  leads  in  total  orders  but 
few  Federal  pipeline  microwave 
.systems  are  in  operation.  Motorola, 
second  in  total  business,  leads  in 
systems  in  operation. 

Slow  starters,  aware  of  the  vast 
potential  market  in  this  field,  may 
be  holding  back  to  benefit  from  the 
often  costly  experiences  of  micro- 
wave  pathfinders. 


New  ILS  Transmitters 


Improved  glide  slope  transmitters, 
are  replacing  the  old  war  surplus 
transmitters  in  CAA’s  Instrument 
Landing  System  (ILS)  as  rapidly 
as  they  can  be  manufactured. 

The  new  transmitters  will  go  into 
98  domestic  airports  now  using  ILS 
and  about  75  additional  ones  where 
ILS  is  scheduled.  Installed  in  dupli¬ 
cate  for  standby  service,  they  will 
increase  the  usable  range  of  the 
glide  .slope  from  10  to  30‘miles. 

An  improved  monitoring  .system 
is  being  installed  with  the  new 
transmitters.  Independent  receiv¬ 
ers  continuously  sample  the  output 
of  the  transmitter.  If  it  changes  in 
path  width,  path  angle,  or  signal 
level,  red  lights  flash  and  bells  ring 
in  the  control  tower.  The  traffic 
controller  can  then  immediately 
switch  to  the  standby  transmitter. 

Cost  of  the  new  electronic  equip¬ 
ment  is  approximately  $7,500  for 
each  location. 


Microwave  radio  relay,  furnish¬ 
ing  communications  along  gas  and 
oil  pipelines,  represents  a  capital 
outlay  of  nearly  $12  million.  Micro- 
wave  today  links  3,074  miles  of  oil 
and  natural  gas  piiieline.  An  addi¬ 
tional  7,140  miles  are  approaching 
completion. 

Two  sy.stems.  Mid- Valley  and 
Texa.s-Illinois,  each  extending 
nearly  1,000  miles,  are  in  daily  op¬ 
eration.  Four  systems  now  under 
construction  will  also  stretch  1,000 
miles  or  more.  These  include  the  1,- 
840-mile  Transcontinental  Gas  sys¬ 
tem,  Michigan-Wisconsin,  Texa.s- 
Eastern,  and  Trunkline  Gas. 

►  Potential  Market — Microwave 
systems  provide  communications 
for  less  than  four  percent  of  all 
operating  gas  and  oil  pipelines. 
There  are  161,151  miles  of  oil  pipe¬ 
line,  the  American  Petroleum  insti¬ 
tute  reports,  while  there  are  117,- 


►  Economic  Features  —  Pipeline 
communications  experts,  after  care¬ 
fully  eyeing  long-distance  telephone 
tolls,  conclude  that  any  right-of- 
way  company  that  requires  four  or 
more  private  lines  may  well  con¬ 
sider  installing  private  communi¬ 
cations  facilities.  Initial  cost  of  a 
microwave  system,  $800  to  $1,500 
per  mile,  roughly  equals  that  of 


(Continued  on  pogc  I) 
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Second  new  plant  in  New  England  area  to 
produce  magnetrons  and  special  purpose  tubes 


Again  Sylvania  prepares  for 
new  advances  in  electronics 
production  with  the  announce¬ 
ment  of  plans  for  a  third  Elec¬ 
tronics  Division  plant. 

Located  at  Newton,  Massa¬ 
chusetts,  this  up-to-the-minute 
manufacturing  unit  will  in¬ 
clude  in-line-exhaust  equip¬ 
ment  devoted  to  manufacture 
of  Sylvania  Magnetrons  for 
microwave  radar  equipment 
use. 

This  new  plant  represents 
one  more  step  in  Sylvania’s 
long-range  program  of  provid¬ 


ing  high  quality  electronic  tubes 
for  military  and  commercial 
use  where  top  performance  is 
needed. 

For  information  on  Sylvania 
tubes  for  use  from  1000  me. 
up,  write  for  Microwave  Pack¬ 
age  H-4  which  includes  catalog 
material  on  Sylvania  Magne¬ 
trons,  TR  and  ATR  Tubes,  Hy¬ 
drogen  Thyratrons,  Microwave 
Crystals,  Rocket  Tubes  and 
Tunable  Klystrons.  Write  Dept. 
E-2608,  Sylvania  Electric 
Products  Inc.,  1740  Broadway, 
New  York  19,  N.  Y. 
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a  wire  line.  Microwave,  however, 
does  not  require  easements  as  does 
a  pole  line,  it  uses  less  hard-to-get 
copper,  and  avoids  maintenance 
headaches  arising  from  ice  and 
windstorm. 

Potential  microwave  users  in  the 
pipeline  clan  have  been  concerned 
because  of  the  Bell  System’s  policy 
regarding  interconnection  of  tele¬ 
phone  company  facilities  and  pri¬ 
vate  communications  systems. 
Latest  word  is  that  Bell  will  gen¬ 
erally  permit  interconnection  with 

Electronic  Clerks: 

Computer-type  business  ma¬ 
chines  are  fast  and  accurate, 
but  high  cost  discourages 
large-scale  use 

Electronic  computers  can  readily 
be  taught  to  solve  extremely  compli¬ 
cated  mathematical  problems,  but 
no  really  simple  method  has  yet 
been  devised  for  teaching  these  ma¬ 
chines  the  simple  concepts  of  read¬ 
ing  and  writing. 

As  a  result,  they  have  become 
widely  accepted  in  scientific  labora¬ 
tories,  where  the  math  problems  are 
complex  and  the  amount  of  informa¬ 
tion  involved  is  small,  but  in  busi¬ 
ness  offices,  where  the  situation  is 
the  reverse,  electronic  computers 
have  yet  to  prove  their  worth  in  all 
but  the  most  special  cases. 

►  What’s  New — Many  companies 
are  currently  engaged  in  develop- 


telephone  -  company  -  owned  PBX’s 
for  calls  along  the  right-of-way. 
Toll  and  exchange  connection,  how¬ 
ever,  will  not  be  provided. 

This  means  that  the  private 
microwave  user  will  not  have  to 
supply  an  extra  telephone  for  every 
desk  to  carry  on  company  business 
along  the  right-of-way.  However, 
an  oil  man  in  Chicago  still  cannot 
legally  call  up  the  little  woman  in 
Houston,  using  the  oil  company’s 
microwave  system  to  save  long¬ 
distance  toll. 

Fact  or  Fancy? 

ing  tube  devices  for  doing  clerical 
work  that  now  occupies  the  time 
of  16  percent  of  the  country’s  work¬ 
ing  population. 

Electronic  Computer  Corp.,  of 
Brooklyn,  is  nearing  completion  of 
a  1,000-tube  machine  to  service  a 
weekly  magazine  subscription  list. 
It  prints  750,000  up-to-date  labels 
for  mailing  and  makes  an  average 
of  20,000  corrections  in  stored  in¬ 
formation  each  week. 

Potter  Instruments  will  soon  un¬ 
veil  a  random-access  memory  device 
which,  in  conjunction  with  the  al¬ 
ready  introduced  5,000-wpm  type¬ 
writer  (Electronics,  May  1952) 
and  a  new  input  keyboard,  will  pro¬ 
vide  a  completely  automatic  elec¬ 
tronic  business  machine  of  ex¬ 
traordinary  flexibility  and  capacity. 

►  lawking  Ahead  —  Drawing 
boards  are  full,  but  offices  are  still 


unfortunately  void  of  electronic 
business  machines.  At  present  gov¬ 
ernment  agencies  are  the  only  quan¬ 
tity  buyers,  but  large  mail-order 
houses,  insurance  companies,  banks 
and  publishing  houses  are  catching 
on  fast. 

Most  research  is  being  directed 
toward  improved  memory  and  input 
and  output  devices.  The  almost 
universally-used  IBM  card  has  lim¬ 
itations.  Magnetic  tapes  are  capa¬ 
ble  of  storing  large  amounts  of  in¬ 
formation,  but  with  present-day 
techniques  it  is  difficult  and  time 
consuming  to  jump  from  one  end 
of  a  long  tape  to  the  other. 

With  the  cost  of  human  labor 
constantly  rising,  and  companies 
like  Remington  Rand,  IBM  and 
Burroughs  constantly  working  to 
reduce  the  cost  of  electronic  office 
machines,  a  fairly  optomistic  pre¬ 
diction  for  the  future  can  be  made. 
When  the  breakeven  point  is 
reached,  the  electron  tube  should  be 
as  commonplace  in  the  business  of¬ 
fice  as  the  filing  cabinet  is  today. 

Londoners  View 
Gaite  Parisienne 

Different  picture  standards 
fail  to  impede  international 
television 

International  television  became 
a  reality  this  month  when  British 
and  French  viewers  witnessed  a 
week-long  series  of  bilingual  pro¬ 
grams  originating  in  Paris  between 
July  8  and  14.  Although  cross¬ 
channel  television  was  first  tried  in 
August  1950,  this  latest  test  marks 
the  first  time  two  national  systems 
have  been  completely  intercon¬ 
nected. 

A  similar  international  hook-up 
is  planned  to  carry  next  year’s  cor¬ 
onation  ceremonies  from  London. 
At  this  time  the  network  may  also 
include  Holland,  West  Germany, 
Belgium  and  Italy. 

►  Technical  Problems — Convert¬ 
ing  the  French  819-line  picture  to 
the  British  405-line  picture  posed  a 

(Contimitd  on  page  10) 
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20,000-Yolt  Molded  Ceramic  Capacitors 

Molded  in  moisture  resistant,  non-flammable  thermosetting  plastic,  these 
new  Sprague  Type  700C  Ceramic  Capacitors  offer  exceptional  reliability  and 
economy  as  filters  for  TV  receivers  and  C-R  instrument  high-voltage  supplies. 
Standard  capacitance  is  500  mmf.  and  the  units  are  conservatively  rated  for 
operation  at  20,000  volts  d-c.  Write  on  letterhead  for  Engineering  Bulletin  606. 


Extended  Capacitance  Ranges  for 
Precision  Circuitry 

These  new  Sprague-Herlec  Precision  Tubular  Ceramic  Capacitors  make  it 
possible  to  control  the  capacitance  tolerance  of  exacting  500,  1000  and  1500 
V.  d-c  precision  circuits  within  ±  1%.  Temperature  coefficient  tolerances 
may  be  reduced  to  as  little  as  ±  10  parts  in  a  million! 

A  logical  development  of  the  design  first  popularized  in  Sprague-Herlec  cup 
ceramics,  they  greatly  extend  the  capacitance  range  available  to  designers. 
“Q’'-,and  capacitance  stability  are  high  and  the  units  have  excellent  retrace 
j^aracteristics.  Hermetically  sealed  in  metal  tubes,  they  operate  over  the  range 
Kpm  — 55°C.  to  -|-85“C.  Bulletin  607  sent  on  letterhead  request  to  Sprague 
Hjjl^c  Company,  35  Marshall  St.,  North  Adams,  Mass,  or  to  the  wholly 
t^H|Sprague  subsidiary, The  HerlecCorp.,  422  N.  5th  St.,  Milwaukee  3,  Wis. 
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U.S.  Lifts  Controls 
On  Engineer  Salaries 


same  system  can  be  used  when  in¬ 
terconnecting  systems  using  either 
the  American  625-line  picture  or  the 
625-line  picture  favored  in  several 
European  countries.  London  view¬ 
ers  report  picture  quality  compared 
favorably  with  regular  BBC  re¬ 
motes. 


FRANCO-BRITISH 
TV  MICROWAVE  RELAY 


LONDON 


The  nation’s  400,000  engineers 
employed  in  a  professional  capacity 
are  among  millions  of  workers 
brought  out  from  under  wage  and 
salary  controls  by  amendments  to 
the  Defense  Production  Act  effec¬ 
tive  July  1. 

The  Salary  Stabilization  Board 
has  issued  an  interpretation,  de¬ 
fining  ‘professional  engineer’. 
Qualifications  include  holding  a 
college  degree  or  license  to  prac¬ 
tice. 

►  Nun-engineers — SSB  warns  that 
technicians,  no  matter  how  highly 
skilled,  advisers  on  sales  promo¬ 
tion,  business  methods  and  opera¬ 
tions  are  not  to  be  considered  engi¬ 
neers.  Nor  are  persons  simply 
designated  as  engineers,  such  as 
stationary,  maintenance,  sales, 
management  or  administrative  en¬ 
gineers.  Physicists,  chemist, 
mathematicians  and  others  in 
scientific  fields  are  not  classified 
as  professional  engineers  either, 
even  though  their  work  may  be 
closely  related  to  engineering. 


smOTHAM^, 


DOVER] 


►  .Microwave  Relay  —  The  map 
shows  the  Pari.s-London  microwave 
radio  relay.  Temporary  links  con¬ 
nected  London  with  the  permanent 
Paris-Lille  installation.  Conversion 
of  television  signals  to  British 
standards  was  accomplished  at 
Cassel. 

The  Franco-British  test  renewed 
speculation  concerning  trans-At¬ 
lantic  television.  Suggested  schemes 
envision  a  radio-relay  system  using 
either  a  chain  of  high-flying  planes 
or  of  shore  stations  located  in  the 
Faroe  Islands,  Iceland,  Greenland, 
Baffin  Land  and  Labrador.  Either 
system,  however,  would  cost  up¬ 
wards  of  $50  million. 


ttALEMDON 

'xlcassel 


PERONNEl 


PERMANENT 

TEMPORARY 


fviLLERS- 

COTTERETS 


PARIS 


technical  problem  solved  by  scan¬ 
ning,  with  a  405-line  camera,  the 
picture  on  an  819-line  receiver. 

The  receiver  incorporates,  for 
this  purpo.se,  a  picture  tube  having 
a  long-persistence  phosphor.  The 


High-Frequency  Transistors  Coming 

Developmental  point-contact 
type  opens  new  fields  of  ap¬ 
plication 


quency  response.  In  general,  the 
closer  the  spacing,  the  higher  the 
frequency.  Less  widely  realized, 
however,  is  the  fact  that  frequency 
response  as  well  as  stability  of  a 
transistor  is  determined  largely  by 
resistivity  of  the  germanium. 

Different  combinations  of  spac¬ 
ing  and  resistivity  enable  engi¬ 
neers  to  design  transistors  with  a 
wide  range  of  operational  charac¬ 
teristics.  One  combination  re¬ 
cently  resulted  in  a  transistor  os¬ 
cillating  stably  at  225  megacycles. 


Set  Manufacturers  Eye 
Growing  Hi-Fi  Market 

Increasing  public  demand  at¬ 
tracts  more  radio  companies, 
some  continue  wary 


In  the  short  time  .since  the  dis- 
I  eovery  of  transistor  action,  many 
j  technical  advances  have  been  made. 

[  The  so-called  ‘junction’  type 
I  quickly  followed  the  point-contact 
I  type.  Probably  second  in  import- 
I  ance  only  to  the  announcement  of 
*  the  junction  transistor  is  the  recent 
J  news  that  point-contact  transistors 
i  can  be  made  to  oscillate  at  fre- 
‘  quencies  in  the  100  to  200-mega- 
{  cycle  band. 

*  ►  Significance — Early  ^  transistors 
had  been  publicized  as  capable  of 
o.scillating  at  50  megacycles.  With 
operation  extended  well  above  50  A  GROUP  of  prominent  industrialists 

megacycles,  the  transistor  is  now  and  scientists  has  just  completed 

able  to  keep  company  with  the  a  three-weeks  tour  of  Korea  study- 

tube  in  new  areas  of  application,  ing  problems  involved  in  the  Army’s 

According  to  B.  N.  Slade,  tran-  utilization  of  electronics.  Their 

sistor  engineer  of  the  RCA  Tube  report  is  expected  to  give  industry 

Department  in  Harrison,  N.  J.,  and  government  a  better  idea  of 

there  is  a  definite  correlation  be-  how  more  effective  electronic  equip- 

tween  spacing  of  the  contact  ment,  of  maximum  reliability,  can 

points  of  a  transistor  and  fre-  be  built  for  battlefield  u.se. 


Increased  interest  of  Stromberg- 
Carlson,  Hallicrafters  and  Pilot  in 
the  high-fidelity  field  is  causing 
other  manufacturers  to  take  a 
closer  look  at  the  market.  It  is 
reported  that  General  Electric  will 
also  introduce  a  new  line  of  hi-fi 
equipment  this  year. 


Study  Army's  Use  Of 
Electronics  In  Korea 


►  High  Interest — Companies  push¬ 
ing  for  highly  specialized  hi-fi  busi¬ 
ness  list  several  reasons  for  their 
action.  Stromberg-Carlson  says 
that  current  public  interest  is 
‘tremendous.’  New  York  dealers  re¬ 
port  annual  sales  increases  of  60 

(Continued  on  po^e  14) 
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There  are  9  features  of 
Ceramic  Trimmers  essentiat  to  - 


T 

modern 

etectronic 

design 


and  only  CEMRALAB  has  all  9 


fOR  PSOOF,  Sff  Nfxr  TWO  PAGIS 


CENTRALAB  MINIATURE  CERAMIC  TRIMMERS  are  un¬ 
usually  compact.  They  have  the  special  quality  of 
maintaining  stability  under  vibration  —  light¬ 
weight  rotor  is  always  in  balance  under  heavy 


spring  pressure.  Full  capacity  range  is  obtained  in 
180*  rotation.  Rotor  makes  contact  on  optically 
ground  flat  surface,  insuring  smoothest  possible 
action  under  adjustment.  Write  for  Bulletin  EP-16. 


^ 


I 


9  good  reasons 
Miniature  Ceramic  Trimmers 


Chtck  thnst  CtntrQlob  Miniature  Ceramic  Trimmer  advantages: 

SMAUIST  TIIMMERS  —  the  smallnt  yet  produced  by  Centralab.  to  chaaais.  Unit  model  terminal-mounts  to  coil  or  board 
That  means  the  smallest  size  available  ~  onyvihere.  gp  CAPACITY  —  from  2.5-7  mmf  to  8-50  mmf. 

MOISTURE-RESISTANT  ceramic  body  lor  complete  impervious-  _  „  _  .  ,  ■ 

ness  to  moisture.  Holds  moisture  absorbtion  to  0.007%  or  less.  SMOOTH  LINEAR  niMMINO  provides  easy  adjustment  and  pre- 
.  L  1  11-.  .  -.L  .  1 .  .  CISC  alignment  when  balancing  sensitive  circuits. 

MORE  RUCOEO  —  unmatched  ability  to  withstand  temperatures 

normally  encountered  in  electrical  ap|>aratu.s.  EXCELLENT  ELECTRICAL  CHARACTERISTICS  —  Voltage  rating  .500 

PHENOLIC  MOLDED  CASE  insulates  unit  electrically  —  protecU  •’“"'‘f  '•‘'“‘f  “-2%  “•  •  megacycle, 

working  parte  from  damage.  Seals  out  dust,  dirt,  moisture.  ACCEPTED  fOR  MILITARY  APPLICATION  —  meet  applicable  por- 

CHOICE  OF  MOUNTING  —  base-mounted  trimmer  easily  attaches  tions  of  J  AN-(I-81. 


CHOOSE  CERAMIC  CAPACITORS  from  tho  WIDEST  LINE  AVAILABLE  .  .  .  ANYWHERE 


TORS  available  from  I  mmf  to  10.000 
mmf.  Ideal  for  use  in  r.f.  by-pass  and 
audio-coupling  applications.  For  details, 
write  for  Bulletin  42-3. 


TCZ  show  no  capacitance  change  over 
wide  temperature  range.  Type  Tt^N  spe¬ 
cial  ceramic  body  varies  capacitance  with 
temperature.  Write  for  Bulletin  42-18. 


TV  HI-VO-XAPS  are  the  sUndard  high- 
voltage  capacitors  for  the  TV  industry. 
Capacitance:  500  mmf,  10  KV,  20  KV  and 
30  KV  D.  C.  working.  Write  for  42-lOR. 


CERAMIC  DISC  HI-KAP  CAPACITORS  hold 
thickness  to  a  minimum.  Make  possible 
very  high  capacity  in  extremely  small 
size.  Used  in  HF  by-pass  and  coupling. 
For  details,  write  for  Bulletin  42-4R. 


HIGH  VOLTAGE  CERAMIC  CAPACITORS. 

(Apacitance:  5  to  500  mmf,  5KV  to  40 
KV  D.C  working.  Ideal  for  portable  or 
mobile  equipment  and  high-voltage,  high- 
frequency  gear.  Bulletin  42-102. 


EYEUT-MOUNTED  FEED-THROUGH  CERA¬ 
MIC  CAPACITORS — smallest  made. ..wid¬ 
est  range  obtainable  with  general  temjier- 
ature-compensating  characteristics.  Ill  to 
3000  mmf,  500  vth'w.  Bulletin  El’-15, 


Cett^adab 

A  Division  of  Globo-Union  Inc. 

914  EAST  KEEFE  AVENUE  •  MILWAUKEE  I,  WIS. 


CENTRAIAR,  A  Dlvitian  af  Glaba-Unian  Iik. 
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percent  in  the  past  two  years  and 
dealers  elsewhere  report  demand 
for  ‘custom’  sound  equipment  out¬ 
running  their  ability  to  make  im¬ 
mediate  delivery. 

Hallicrafters  noted  the  growing 
demand  for  hi-fi  last  year  when 
they  found  that  their  shortwave 
receivers  were  being  used  as  hi-fi 
system  components.  As  a  result,  a 
full  line  of  high-fidelity  amplifiers 
was  introduced  at  the  recent  Audio 
Fair  in  Chicago. 

Pilot,  too,  found  public  demand 
growing  and  is  now  selling  a  line 
of  amplifiers,  tuners  and  pre-ampli¬ 
fiers  on  a  national  basis. 

>  Market  Potential — It  has  been 
estimated  that  there  are  now  about 
500,000  hi-fi  enthusiasts  in  the 
U.  S.  Manufacturers  say  that  most 
of  them  are  located  around  the  so 
called  ‘cultural  centers’  of  the  coun¬ 
try,  such  as  New  York,  Chicago 
and  Los  Angeles.  As  much  as  25 
percent  of  the  total  1951  national 


sales  volume  of  aboul  1^14  mihiuii 
was  probably  done  in  the  New  York 
area.  Total  national  sales  volume 
this  year  is  expected  to  reach  at 
least  $15  million. 

^  Future  Outlook — Some  propo¬ 
nents  feel  that  hi-fi  systems  will 
eventually  replace  standard  radio 
combinations,  which  continue  to 
lose  ground  to  television.  They  say 
that  television  combinations  cannot 
meet  the  needs  of  the  growing 
number  of  fidelity-conscious  people 
and  still  remain  competitive  in 
price. 

Even  RTMA  recently  noted  the 
tendency  of  manufacturers  to  order 
larger  and  heavier  loud  speakers. 
They  also  predict  that  before  long 
the  hi-fi  market  will  become  a  more 
important  market  factor. 

But  many  manufacturers  are  still 
wary.  Some  remember  the  unprofit¬ 
able  experience  of  standard-set 
manufacturers  who  entered  and 
soon  left  the  field  a  few  years  ago. 


Industry  Proposes 
New  Spare-Parts  Code 

Urges  military  to  delegate 
spare-parts  selection  power  to 
contractors 

Outcome  of  current  confabs  be¬ 
tween  industrial  and  military  lead¬ 
ers  over  procurement  of  spare  parts 
for  concurrent  delivery  with  elec¬ 
tronic  equipment  may  be  appoint¬ 
ment  of  a  joint  military-industry 
committee  to  prepare  uniform 
spare-parts  policies  for  the  three 
services. 

^industry’s  Gripe — Concerned  over 
the  collective  black-eye  handed  the 
industry  by  equipment  malfunction¬ 
ing  due  to  lack  of  spare  parts,  in¬ 
dustry  representatives  generally  in¬ 
dict  the  military  for  impeding  con¬ 
current  delivery  through  contract 
red  tape. 

Industry  men  suggest  five  alter¬ 
nate  spare-parts  procurement  plans ; 

•  Precontract  selection  by  govern¬ 
ment — In  repeat-production  con¬ 
tracts,  the  parts  required  would  be 
spelled-out  specifically  in  the  orig¬ 
inal  contract. 

•  Selection  of  equipment  spares  by 
contractor — In  first-run  contracts, 
the  contractor  would  supply  with 
the  equipment  those  parts  peculiar 
to  it.  Stock  spares,  designated  by 
the  government,  would  be  furnished 
later. 

•  Selection  of  all  spares  by  con¬ 
tractor — Where  all  spares  must  be 
delivered  with  the  equipment,  the 
contractor  would  take  full  respon¬ 
sibility  for  choosing  and  procuring 
the  needed  parts. 

•  Selection  of  all  spares  by  govern¬ 
ment — This  method,  similar  to  that 
now  in  use,  would  be  used  only 
with  the  understanding  that  con¬ 
current  delivery  of  equipment  and 
spare  parts  is  not  promised. 

Industry  representatives  have 
stipulated  that  the  proposed  spare- 
parts  regulations  provide  for  gov¬ 
ernment  review  when  the  contractor 
has  power  of  initial  selection,  sub¬ 
ject,  however,  to  compensation  of 
the  contractor  following  either  a 

(CenHflutd  on  p09« 


Tiny  Antennas  Read  Dot  Braille 


Duplicating  machine  demonstrated  in  London  senses  words  dotted  in  Brailled 
sheet  and  makes  corresponding  holes  in  tope  thot  then  serves  as  o  stencil. 
Printer  that  uses  solid  plastic  ink  then  readily  creates  new  copies  for  the  blind. 
Dots  shift  phase  of  30-mc  signol  emitted  by  tiny  antennas.  Phasitron  tube  in 
each  sensing  head  detects  shifts  and  sends  appropriate  signals  to  pierforotor 
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IF  SHOCK  ISYOUR  PROBLEM 


^  DiSIGMIMG  FOR 

/  ;  SHOCK  RESISTANCE 


YOU  NEED  THESE 


ENGINEERING  REPORTS 

"DcsigaiRg  for  Shock  Rosistaneo"  sets  forth  the  principles 
used  by  the  Navy  Department  in  design  of  shock-proof 
equipment  for  shipboard  applications.  Published  in  “Ma¬ 
chine  Design”  Dec.  1950  —  Jan.  1951. 

"Shock  Tosting  of  Airborao  Elocfronic  Eqaipmoot"  describes 
the  characteristics  of  shock  and  tells  how  shock  testing 
machines  are  used.  A  paper  presented  at  the  Dayton  Air¬ 
borne  Electronics  Conference,  1951;  later  reprinted  in 
“Tele-Tech". 

"How  to  Evoluoto  Shock  Tosts"  tells  how  mechanical  struc¬ 
tures  respond  to  shock  and  shows  how  such  response  can 
be  evaluated  under  controlled  test  conditions.  Originally 
published  in  “Machine  Design"  December  1951. 

These  Barry  reports  are  part  of  the  complete  service  we  offer 
in  handling  shock  and  vibration  problems.  When  you  have  an 
isolation  problem,  call  the  nearest  Barry  representative,  or 
ask  our  field  engineering  service  to  help  you. 


BARMY 


707  PIUSANT  ST.,  WATERTOWN  72,  MASSACHUSETTS 


ottmte  amm  Siw* 
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change-order  or  partial  contract 
termination. 

Industry  men  further  urge  that 
design  changes  in  spares  be 
negotiated  simultaneously  with 
equipment  design  changes,  that 
spare-parts  paperwork  be  greatly 
simplified  in  the  interests  of  econ¬ 
omy  and  efficiency  and  that  the 
proposed  regulations  be  devoid  of 
contractual  aspects. 

►  Military  reaction — Some  Penta¬ 
gon  brass  take  a  dim  view  of  in¬ 
dustry’s  proposals,  feeling  that 
contractors  might  seize  upon  the 
proposed  ground-rule  changes  to 
pad  contracts  and  furnish  spare 
parts  derived  from  sweeping-up  the 
floor. 

Industry  has  attempted  to  allay 
these  fears  by  pointing  out  the 
integrity  and  technical  competence 
of  known  electronic  equipment 
manufacturers. 

Since  military  departments  main¬ 
tain  substantial  stocks  of  standard 
component  parts  and  have  adequate 
means  to  determine  useage  rates,  a 
possible  solution  to  a  deadlock 
might  be  to  exclude  standard  parts 
from  provisioning  chores  and  per¬ 
mit  the  contractor  to  select  those 
spare  parts  peculiar  to  the  equip¬ 
ment. 


Eye-Size  X-Ray  Tube 

Used  for  irradiating  a  transplanted 
cornea,  this  4.5  by  1.4*cm  X-ray  tube 
developed  by  Philips  is  said  to  be  the 
smallest  ever  mode.  Gold  coating  in¬ 
side  the  beryllium  window  is  the  anode 
and  layer  in  which  X-roys  are  gener¬ 
ated  by  a  variable  25-kw  generatar. 
The  tube  may  be  useful  industrially 
for  checking  defects  in  very  light 
metals 


Navy  Receivers  Fail  Tropics  Test 


Jungle  moisture  and  fungus 
affect  components  even  when 
specially  treated 

Report  on  a  four-year  study  of 
Navy  communications  receivers  in 
a  tropical  jungle  indicates  that 
none  of  the  equipment  studied  is 
capable  of  giving  prolonged,  de¬ 
pendable  service  under  tropical  con¬ 
ditions.  Navy  scientists  found  no 
evidence  to  indicate  that  use  of 
fungicidal  varnish  either  prolonged 
the  life  or  increased  the  reliability 
of  treated  equipment. 

Eighteen  receivers  were  tested 
by  the  Office  of  Naval  Research 
at  the  laboratory’s  tropical  ex¬ 
posure  station  in  Panama.  Eight 
receivers  were  uncoated  while  the 
other  ten  were  treated  with  mois¬ 
ture  and  fungus-proofing  varnish. 

Only  two  of  the  eighteen  re¬ 
ceivers  survived  forty-four  months 
of  exposure  without  requiring  com¬ 


ponent  replacement,  complete  re¬ 
alignment,  or  both.  Excluding 
vacuum  tubes,  power  units,  resis¬ 
tors,  potentiometers,  and  mica  ca¬ 
pacitors  were  the  principal  sources 
of  trouble. 

^  Design  Recommendations  —  Sig¬ 
nificant  recommendations  include 
the  elimination  of  fungus-suscept¬ 
ible  materials  such  as  natural-fiber 
cable  lacings,  cotton  insulation, 
cellulosic  plastics,  and  vinyls  con¬ 
taining  susceptible  plasticizers;  de¬ 
velopment  of  flexible  glass-to-plastic 
bonding  cements  or  non-welling 
plastics  for  meter  cases  and  tube 
sockets. 

Because  ferrous  parts  rust  se¬ 
verely,  particularly  on  areas  where 
condensed  moisture  can  accumulate, 
such  parts  should  be  thoroughly 
protected.  Conventional  pigmented 
finishes,  in  addition  to  cadmium 
plating  or  other  surface  treatment, 
are  recommended. 


TV  Tube  Trend  Still  Far  From  Stable 


Status  of  tv  tube  production 
not  affected  by  expected  ex¬ 
pansion  in  cobalt  output 

New  cobalt  recovery  process  de¬ 
veloped  by  Chemical  Construction 
Corporation,  which  promises  to  ex¬ 
pand  cobalt  supplies  in  the  near 
future,  will  have  little  immediate 
effect  in  determining  trends  in 
picture-tube  focus  methods. 

According  to  major  tube  manu¬ 
facturers,  even  with  present  short 
cobalt  supplies  magnetic-focus  tube 
production  still  leads  electrostatic 
output  by  about  3  to  1. 

►  Conservation — At  the  beginning 
of  the  Korean  War,  tube  manufac¬ 
turers  stepped  up  conservation 
methods  for  critical  metals  and 
started  production  of  electrostatic- 
focus  tubes  saving  about  5  ounces 
of  Alnico-6  on  each  tv  set  made. 
(Electronics,  April,  1951,  p  85) 
But  shortages  due  to  expected  in¬ 


creases  in  defense  production  have 
not  materialized  to  the  extent  an¬ 
ticipated.  This,  coupled  with  the 
general  decrease  in  tv  sales  during 
the  past  year,  has  made  conserva¬ 
tion  less  urgent. 

Other  factors  too,  have  con¬ 
ditioned  the  expected  trend  to 
electrostatic  focus.  As  one  tube 
manufacturer  put  it,  “We  are  in  a 
buyer’s  market  now  and  have  to 
produce  what  our  customers  want. 
Right  now,  most  of  them  want 
magnetic-focus  tubes.” 

►  Opinion — Of  six  leading  tv-set 
producers,  four  use  magnetic  focus 
almost  exclusively  in  their  new  re¬ 
ceivers.  They  indicate  that  one  of 
the  reasons  for  the  continued  use  of 
the  magnetic-focus  tube,  is  that 
they  are  more  familiar  with  it  and 
prefer  it  as  long  as  adequate  ma¬ 
terials  are  available. 

Most  tube  and  set  manufacturers 

(CoRKniMd  on  pogo  It) 
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For  higher  capacity  values,  which  require  extreme  tempera¬ 
ture  and  time  stabilization,  there  are  no  substitutes  for  £1- 
Menco  Silvered  Mica  Capacitors.  El-Menco  Capacitors  are 
made  in  all  capacities  and  voltages  in  accordance  with 
military  specifications. 


From  the  smallest  to  the 
largest  each  is  paramount 
in  the  performance  field. 


Writ*  on  your  butifiott  Uttorhood 
for  cotolof  ond  tomplot. 


Jobbort  Oftd  diftributort  or#  rt^uostod  to  writo  for 
informotion  to  Arco  Eloctronict,  Inc.,  103  Lofoyotto 
St.,  Now  York,  N.  Y.  —  Solo  Agont  for  Jobbort 
nnd  Distributors  in  U.  S.  nnd  Conodo. 


Radio  ond  ToWvision  Monufocturors,  Domostk  ond  Eoroign,  Communkoto  Diroct  With  Factory' 

THE  ELECTRO  MOTIVE  MFG.  CO.,  INC.  WILLIMANTIC, 
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Potentiometer  Makers 
Plan  Standardization 


is.  felt  that  selections  can  now  be 
made  to  satisfy  70  to  80  percent  of 
the  users.  Plans  for  standardizing 
terminology  and  definitions  which 
Growing  precision  potentiometer  will  permit  all  manufacturers  and 
industry  is  developing  a  standard-  users  to  converse  on  a  common 
ization  program  to  facilitate  quan-  basis  are  also  in  progress, 
tity  production  of  such  components.  Groups  representing  the  military 
First  steps  are  directed  toward  and  other  users  are  at  work  on  the 
standardizing  physical  dimensions  program  but  completion  is  not  ex- 
and  mechanical  accuracies  where  it  pected  for  several  months. 


think  that  the  present  status  of 
magnetic  and  electrostatic-focus 
tube  production  is  not  likely  to  re¬ 
main  stable.  A  wholesale  shift  to 
electrostatic  focus  could  take  place 
almost  overnight  if  increased  con¬ 
servation  were  necessary  or  if  fur¬ 
ther  technical  and  competitive  de¬ 
velopments  take  place.  Until  such 
factors  develop,  the  magnetic-focus 
picture  tube  will  predominate. 


The  sixth  listing  on  the  monthly 
statistics  page  (p  4),  under  the 
heading  TV  Audience  is  a  count  of 
television  receivers  actually  in  use, 
as  compiled  by  the  Sales  Planning 
and  Research  staff  of  the  NBC  TV 
Network.  The  figures  represent  the 
receiver  count  as  of  the  first  of  the 
month  indicated  at  the  top  of  each 
column. 

The  accompanying  chart,  which 
.shows  the  trend  of  the  tv  audience 
from  October  1950  to  the  present, 
shows  a  steady  increase  in  the  total 
count,  despite  the  limitation  im¬ 
posed  by  the  freeze  on  new'  tv  sta¬ 
tions. 

The  number  of  sets  served  by 
stations  having  network  connec¬ 
tions  has  paralleled  the  total  count, 
with  a  notable  sharp  increase  be¬ 
tween  August  and  September  of 


netwosk-connected 

SETS 


As  of  June  there  were  94,000  sets 
estimated  in  use  in  Canada  and 
Mexico  not  tallied  in  the  NBC 
totals.  These  included  55,000  sets 
in  Canada  served  by  Buffalo,  36,000 
in  Canada  served  by  Detroit,  and 
2,500  in  Matamoros,  Mexico. 


How  Good  Is  Russian  Radar? 


Indications  are  that  the 
Soviets  possess  quantities 
of  effective  equipment 

An  As.sociated  Press  dispatch  date- 
lined  Seoul,  April  6,  listed  UN  air 
losses  in  the  Korean  campaign  as 
622  exclusive  of  naval  aircraft. 
Of  this  total,  490  planes  were  lost 
to  ground  fire. 

World  War  II  air  losses  due  to 
ground  fire  seldom  exceeded  three 


percent  of  total  losses.  Although 
the  entire  increase  cannot  be 
definitely  credited  to  assistance 
from  Soviet  radar  equipment 
neither  can  the  80  percent  loss  to 
ground-fire  be  attritbuted  solely 
to  North  Korean  and  Chinese 
marksmanship. 

►  Four  Design  Sources  —  Soviet 
electronic  equipment  obviously  de¬ 
rives  from  four  sources:  (1)  na¬ 
tive  Russian  developments,  (2) 


study  of  British  and  American 
equipment  prototypes  furnished 
under  the  lend-lease  program,  (3) 
developments  based  upon  captured 
German  equipment  and  the  work 
of  German  scientists  captured  by 
Russian  forces,  and  finally,  (4) 
purchase  of  commercially  avail¬ 
able  equipment  adaptable  to  mili¬ 
tary  use. 

A  study  of  Russian  technical 


(Continiied  on  poge  20) 
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This  is  only  one  of  the  many  beauty  spots  that  moke  New  Hampshire  on  outstanding  vacation 
land  in  America.  Here  you  con  find  the  answer  to  vacation  yearnings  . . .  seashore  or  mountains 
. . .  lakes,  rivers  or  streams . . .  h\inting,  fishing,  golf ...  or  lust  plain  "resting".  New  Hampshire  offers 
them  all,  together  with  modem  conveniences. 

Also  in  New  Hampshire  is  the  Marion  Electrical  Instrument  Company  —  located  in  one  of  the 
historic  Amoskeag  Mill  buildings  in  Manchester.  Not  for  from  Boston  (Moss.),  on  your  way  to  the 
White  Mountains,  Manchester  offers  excellent  stop-over  facilities.  To  customers  and  friends  alike 


we  say  —  this  summer  mix  business  with  pleasure  . . .  vacation  in  New  Hampshire  and  be  sure  to 
visit  us  at  Marion  and  see  how  fine  instruments  ore  made. 


marion  meters 


ltt«.  U.  $.  Pal.  OS 

MANUFACTURIRS  OP  RUOOEOIZfO,  HERMETICAllT  SEALED  AND  STANDARD  PANEL  INSTRUMENTS 
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books  and  magazine  indicates  that 
the  technology  of  both  radar  and 
television  are  well  understood  by 
Soviet  scientists.  In  fact,  charac¬ 
teristically,  they  claim  to  have  de¬ 
veloped  the  art  some  50  years  ago. 
Photographs  showing  tv  factory 
interiors  are  indistinguishable 
from  those  of  our  own  factories. 
It  is  no  stretch  of  credibility  to 
pre.sume  these  production  lines 
are  perhaps  paralleled  by  others 
turning  out  electronic-warfare  de¬ 
vices.  Specifically,  Russian  tech¬ 
nical  literature  deals  at  length 
with  magnetrons,  acorn  tubes  and 
other  high-frequency  components 
that  provide  the  building  blocks 
for  microwave  ranging  equipment. 

►  Ape  Anglo-American  —  Russian 
radar  engineering  texts  carefully 
avoid  reference  to  operational 
Soviet  equipment  or  to  electronic 
equipment  of  Russian  design.  Dis¬ 
cussion  is  confined  mainly  to  Brit¬ 
ish  and  American  equipment. 

Early-warning  and  land-war¬ 
fare  equipment  described  is  of  the 
early  British  type,  wh’le  naval 
radar  follows  American  pattern. 


Phototube  Sales  Rise 

Phototube  dollar  sales  volume  has 
tripled  since  World  W'ar  II  and  is 
expected  to  reach  $1.9  million  by 
the  end  of  this  year. 

Equipment  manufacturers  were 
the  leading  customers  during  the 
first  quarter  of  1952. 


Instruction-Manual 
Is  Big  Business 

Four  percent  of  the  cost  of  new 
electronic  equipment  goes  in  to 
the  preparation  of  manuals 

Writing  technical  instruction  books 
for  the  armed  services  is  big  busi¬ 
ness.  Just  how  big,  military  people 
aren’t  saying,  but  men  who  should 
know  guesstimate  that  4  percent  of 
the  total  cost  of  new  military  elec¬ 
tronic  equipment  is  represented  by 
preparation  cost  of  the  operating 
and  servicing  manual  to  accom¬ 
pany  the  equipment. 

Material  procurement  contracts 
let  by  all  three  services  generally 
require  the  manufacturer  to  be  re¬ 
sponsible  in  some  degree  for  prepa¬ 
ration  of  manuals.  At  present,  most 
prime  contractors  do  their  own 
technical  writing.  This  is  because 
contracts  placed  during  the  initial 
phase  of  rearmament  went  chiefly 
to  large  manufacturers  maintaining 
their  own  writers.  However,  even 
the  big  boys  find  it  necessary  to  call 
in  outside  talent  for  illustrating 
and  art-layout  chores. 

►Preparation  Costs  —  Per  page 
costs  for  military  manual  prepara¬ 
tion  run  between  $70  and  $125. 
Costs  vary  considerably  with  the 
complexity  of  the  equipment,  the 
availability  of  necessary  technical 
data,  and  with  engineering  changes 
made  during  production.  The  latter 
factor  is  especially  important  since 
contracts  often  contain  a  continuing 
requirement  for  manual  revision  to 
reflect  the  latest  equipment  design 
changes. 

One  rule  of  thumb  for  estimating 
manual  preparation  cost  is  to  allow 
$100  for  each  electron  tube  in  the 
equipment. 

►Writing  Services — A  survey  of  58 
technical  writing  services  experi¬ 
enced  in  government  work  reveals 
that  large,  well-established  con¬ 
cerns  handle  most  of  the  business, 
although  there  is  plenty  of  inci¬ 
dental  work  to  sustain  a  multitude 
of  small  firms. 

About  one-third  of  the  writing 
firms  listed  in  Dun  and  Bradstreet 


Writing 


ceographical  distribution  of  technical 

WRITING  FIRMS 


METROPOLITAN  NEW  YORK 


METROPOLITAN  WASHINGTON  OC  II9X 


LOS  ANGELES  10 IX 


PHILADELPHIA- CAMDEN  AREA  50% 


ALL  OTHER  AREAS  119% 

entered  the  field  during  the  last 
war.  Many  top  men  in  the  newer 
concerns  got  their  start  with  one 
outfit  that  during  World  War  II 
established  technical  writing  as  a 
full-time  business.  Most  of  the 
larger  firms  have  some  well-estab¬ 
lished  peacetime  stock-in-trade. 
Publishers,  printers,  advertising 
men  and  consulting  engineers  have 
invaded  the  field.  Recently  two  of 
the  largest  electronic  manufactur¬ 
ing  firms  have  begun  to  accept  out¬ 
side  work  for  their  technical  writ¬ 
ing  departments. 

Personnelwise,  the  largest  writ¬ 
ing  firms  employ  from  100  to  250 
men,  while  most  smaller  outfits  a 
staff  of  under  25. 

Geographically,  the  metropolitan 
New  York  area  encompasses  the 
bulk  of  the  technical-wTiting  busi¬ 
ness.  Several  Detroit  firms,  long 
engaged  in  writing  for  the  automo¬ 
tive  industry,  have  recently  turned 
their  talents  to  the  electronics  field. 

►Navy — The  three-way  split  in 
Navy  electronics  procurement  car¬ 
ries  over  to  technical  instruction 
books.  The  bulk  of  land-based  and 
sea-going  electronic  equipment  is 
procured  by  the  Bureau  of  Ships. 
The  Bureau  of  Aeronautics  takes 
care  of  airborne  electronic  equip¬ 
ment,  while  certain  special  equip¬ 
ment  such  as  fire-control  radar 

(Contiimed  on  pe9e  22) 
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OUTPUT 


Th«  power  supply  is 
completely  shielded  to 
prevent  hum  radiation 
in  adjacent  equipment. 


The  amplifier 
is  completely 
0  shielded  to  prevent 
hum  pick-up. 


Input  stages  of  the 
amplifier  are  shock 
0  mounted  to  reduce 
microphonics. 


LIMITED  NUMBER  AVAILABLE  FROM  STOCK 


I 

The  New  Daven  Electronic  Voltmeter,  Type  170-A 


is  a  superior,  portable  instrument,  ideal  for  general  laboratory 
and  pr^uction  use.  It  is  built  with  typical  Daven  precision  to 
measure  accurately  A.C.  sinusoidal  voltages  over  a  frequency 
range  from  10  to  250,000  cycles  and  a  voltage  range  from  .001 
to  100  volts. 


Large,  •osy-to-read,  illuminated,  meter  scale  on  which  all 
readings  may  be  made. 

Accuracy  ±2%  over  entire  frequency  range. 

Output  jack  and  separate  volume  control  for  using  Voltmeter 
os  wide-range,  high-gain  amplifier. 

Constructlen  permits  readings  independent  of  normal  power 
line  variations. 

Meter  scale  has  both  voltage  and  decibel  ranges. 


Electranic  Voltmeter 


‘a0b-^ 


> — VOIT8  full  SCAlt- 

;  'v, 

'  A 
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cornea  under  the  Bureau  of  Ord¬ 
nance. 

Since  every  naval  vessel  must  be 
largely  self-sufficient  at  sea,  the 
Bureau  of  Ships  requires  that  a 
single  all-inclusive  instruction  man¬ 
ual  accompany  each  item  of  equip¬ 
ment.  The  manufacturer  of  the 
gear  is  responsible  not  only  for 
preparation  of  the  book  but  for 
l>rinting  and  distribution  as  well. 

Four  handbooks  are  required  for 
each  piece  of  airborne  equipment, 
namely:  operator’s  handbook,  serv¬ 
icing  handbook,  overhaul  handbook 
and  illustrated  parts  breakdown. 
Since  these  books  are  distributed 
to  activities  and  squadrons  accord¬ 
ing  to  technical  requirements,  a 
complete  set  of  books  is  not  needed 
for  each  equipment.  The  Bureau  of 
Aeronautics,  therefore,  requires 
only  that  the  manufacturer  furnish 
reproducible  copy  and  takes  care  of 
printing  and  distribution  itself. 

The  Bureau  of  Ordnance  has  no 
hard-and-fast  rule  concerning  in- 
•struction  book  procurement.  Gen¬ 
erally,  in  the  case  of  fire-control 
radar,  the  manufacturer  furnishes 
an  instruction-book  manuscript  for 
each  equipment  prototype.  Bureau 
officials,  however,  see  definite  ad¬ 
vantages  in  having  the  instruction 


book  prepared  by  a  “third  party’’ 
not  too  intimately  involved  in  the 
equipment’s  technology. 

►Air  Force — The  Air  Material 
Command  at  Wright-Patterson  Air 
Force  Base  is  generally  responsible 
for  buying  and  contract  approval. 
However,  under  a  decentralized  pro¬ 
curement  policy,  each  air-district 
headquarters  is  responsible  for  pro¬ 
curement  of  equipment  and  books 
from  manufacturers  located  within 
the  district. 

In  general,  the  Air  Force  policy 
regarding  instruction  books  is  simi¬ 
lar  to  that  of  the  navy’s  air  arm. 

►Signal  Corps — Most  army  elec¬ 
tronic  equipment  comes  under  Sig¬ 
nal  Corps  auspices.  The  Signal 
Corps  Publication  Agency,  Fort 
Monmouth,  N.  J.,  has  245  men  en¬ 
gaged  in  technical  writing.  The 
Army  prefers  to  have  the  manufac 
turer  furnish  reproducible  copy 
from  which  a  technical  manual  may 
be  prepared. 

In  certain  instances,  a  manu¬ 
facturer’s  instruction  book  finds  in¬ 
terim  use  as  a  technical  manual. 
However,  when  an  equipment  man¬ 
ual  is  destined  for  field  or  training 
use  it  is  usually  rewritten,  printed 
and  distributed  by  the  Signal  Corps. 


TV  Export  Volume  Increasing 


Monthly  shipments  of  tv  sets 
increase  in  first  quarter.  More 
new  markets  expected  this  year 

Despite  technical  difficulties  and 
foreign  trade  restrictions,  some 
U.  S.  inventory-burdened  tv  pro¬ 
ducers  are  finding  a  profitable  and 
growing  market  abroad,  especially 
in  countries  of  the  Western  Hemi¬ 
sphere. 

Indicative  of  the  growth  of  for¬ 
eign  tv  sales  is  the  fact  that  this 
year  U.  S.  tv  seta  exported  rose 
from  3,650  in  January  to  7,377  in 
March  for  a  quarterly  total  of 
16,107  sets  worth  $.",053,598. 

Leading  markets  for  sets,  accord¬ 
ing  to  Department  of  Commerce 
figures,  are  Cuba,  Mexico,  Brazil 
and  Argentina. 


►  Export  Problems — Exports  are 
not  accomplished  without  difficulty. 
Manufacturers  have  found  that 
countries  such  as  Mexico,  Argentina 
and  Brazil  increase  import  restric¬ 
tions  as  their  owm  manufacturing 
facilities  develop.  Now,  the  only 
countries  in  the  Western  Hemi¬ 
sphere  where  complete  U.  S.  tv  re¬ 
ceivers  are  accepted  without  re¬ 
striction  are  Cuba  and  Canada. 

The  solution  for  most  U.  S.  tv 
manufacturers  is  the  establishment 
of  assembly  plants  in  foreign  coun¬ 
tries,  although  even  this  is  not  be¬ 
ing  permitted  by  some  governments. 

►  Potential  Markets — By  the  end 
of  1952  it  is  expected  that  at  least 
five  new  areas  operating  with  U.  S. 
standards  will  be  active  markets. 
Station  operation  is  expected  in  the 


capital  of  the  Dominican  Kepublic 
in  August  and  Caracas,  Venezuela 
plans  to  have  its  station  operating 
in  November.  In  addition  to  Mont¬ 
real  and  Toronto,  which  expect  to 
be  telecasting  on  a  regular  schedule 
by  September,  Hawaii  is  another 
market  using  U.  S.  tv  standards 
that  plans  to  have  a  station  in 
operation  this  year. 

With  these  new  markets  opening 
this  year  and  others  in  such  coun¬ 
tries  as  Peru,  Uruguay,  Columbia, 
Puerto  Rico,  Chile  and  Guatemala 
expected  in  the  near  future,  the  out¬ 
look  for  tv  receiver  marketing 
abroad  is  promising. 


British  Firm  Announces 
'Junior  GCA'  Radar 

An  inexpensive  ground-control- 
approach  radar  system  will  soon 
be  available  to  medium-size  air¬ 
fields  for  around  $28,000.  The  new 
equipment  uses  ppi  scan,  has  a 
range  of  15  to  20  miles.  Takeoffs 
and  landings  at  the  rate  of  one 
every  two  minutes  have  been 
achieved  under  instrument  condi¬ 
tions,  using  an  early  model  of  the 
equipment. 

Flexibility  is  such  that  fast  jet 
aircraft  can  be  slipped  past  slow- 
fiying  transports  while  on  their 
final  approaches.  According  to 
manufacturer  A.  C.  Co.ssor,  air¬ 
planes  can  be  tracked  easily  to 
within  J  mile  of  touchdown,  and 
weather  minimums  of  200  ft  and 
J-mile  visibility  are  considered 
safe. 


Dry-Disk  Rectifiers 
Invade  Ne>v  Markets 

Copper -OXIDE  and  selenium  recti¬ 
fiers,  once  considered  useful  only  at 
power-line  frequency,  are  being 
used  at  higher  and  higher  frequen¬ 
cies. 

Applications  are  mostly  in  the 
audio  and  low  radio-frequency 
ranges,  up  to  50  kilocycles.  At  least 
one  manufacturer,  however,  has 
(CenHiiiitd  on  pa(«  24) 
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FUSITE 

MULTIPLE 


FAMILY  1 
TERMINALS 


Protect  Sensitive  Electrical  Components  from 


MOISTURE 


FUMES 


CHANGING  PRESSURES 


terminals 


5-900  Series 
1500  V  (RMS) 

Disc  size 

Available  2  ta  9  electrodes. 
Electrode  treatment  L  only. 


Disc  size 

Available  2  to  9  electrodes. 
Electrode  treatment  L  only. 


Disc  size 

Available  2  to  7  electrodes. 
Electrode  treatments 
TH,  FP,  HT  and  L. 


7-900  Series 
2000  V  (RMS) 

Disc  size  1 

Available  2  to  9  electrodes. 
Electrode  treatments 
TH,  FP,  HT,  and  L. 


GENERAL  SPICIFICATIONS 

mottrids -- Cl  itHi  dbc  end  stMi  prcssurt  ttst  —  12  pNndi  l« 
.iKtrote.  lnl«f».d  .M.  Hon.  ^  ..  ^ 

Iblisli  •  •  fosd  tlKtro  tin  platt.  aftor  salt  notar  bonMniML 

vohogetest--  sm  indWldeal  tor-  sikMmi  HiMind  shock  tost 
■ioal.  dry  kt  to  boMni  wolor. 


7-1300  Series  2000  V  (RMS) 

Disc  size 

Available  1 0  to  1 3  electrodes. 
Electrode  treatments  TH  and  HT. 

7-2300  Series  2000  V  (RMS) 
Disc  size  1  g® 

Available  11  to  23  electrodes. 
Electrode  treatments  TH  and  HT. 


Key  to  Efecfrocte  Treatment  Available  on  These  Terminals 


FOR  CATALOG 
of  Complete  Line 
and  Engineering 
Details  -  Dept.  B 


TUHET  FIAUENEO  HOtlOW  lOOPEO  HOUOW  NAIL 

HEAD  AND  PIEKCED  TUtE  TUSE  LUC  HEAD 

SEE  US  AT  BOOTH  1010  WESTERN  ELECTRONIC  SHOW,  LONG  BEACH, 
AUGUST  27-20  29 
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Televising  a  foul-weather  landing  from 
runway  threshold  ot  Washington  Nationol 
Airport 


lated  with  visual  observations  and 
photoelectric  measurements  of  the 
air’s  optical  density. 

The  tv  system  is  operated  by 
WTTG  engineers,  using  a  DuMont 
camera  chain  and  remote  truck  with 
a  5,700-mc  radio  link  to  monitors 
located  on  the  weather  observation 
deck  and  in  the  control  tower.  Op¬ 
erational  installations  would  prob¬ 
ably  use  coaxial  cable  links. 

Evaluation  of  the  experiment  so 
far  indicates  that  the  system  is 
comparable  to  visual  observation 
with  perhaps  a  10-percent  safety 
factor.  In  its  present  form  the  sys¬ 
tem  is  not  useful  at  night. 

Electronics  Industry 
Wages  Average  $1.36 

Hourly  earnings  range  from 
$1.19  for  solderers  to  $2.13  for 
tool-and-die  makers 

Radio,  television  and  radar  produc¬ 
tion  workers  average  $1.36  an  hour, 
according  to  the  latest  industry 
wage  study  (November)  made  by 
the  Bureau  of  Labor  Statistics  in 
Washington. 


Two-fifths  of  the  workers  are  in 
more  routine  jobs,  such  as  class-C 
assemblers,  inspectors,  wirers,  coil 
winders,  solderers  and  janitors. 
Their  average  hourly  earnings  are 
below  $1.30. 

More  than  38,000  routine  assem¬ 
blers,  the  largest  single  block  of 
workers,  average  $1.20  an  hour. 
Class-C  wirers,  next  largest  job 
classification  with  9,000  workers, 
average  $1.21. 

►  Regional  Rates — New  England 
averages  are  below  national  aver¬ 
ages  for  all  job  groups.  Hourly 
earnings  for  all  production  work¬ 
ers  there  average  $1.16.  The  Great 
Lakes  and  Pacific  regions  are  well 
above  New  England  job  rates. 

Most  of  the  plants  studied  were 
on  a  40-hour-a-week  work  sched¬ 
ule.  Typically,  six  or  seven  paid 
holidays  a  year  are  granted.  Most 
plants  give  a  week’s  paid  vacation 
after  one  year’s  service  and  more 
than  two-fifths  of  the  workers  get 
two  weeks  after  three  years. 

Tube  Market  Over 
One  Billion 

One  out  of  every  fifteen  tv  sets  now 
in  use  will  need  a  new  picture  tube 
by  the  end  of  this  year,  according 
to  GE. 

About  1,100,000  picture  tubes 
worth  $44,000,000  and  110,000,000 
receiving  tubes  worth  $220,000,000 
will  be  sold  for  television  and  radio 
replacement  purposes  in  1952. 

More  than  950,000,000  receiving 
tubes  are  now  operating  in  tv  re¬ 
ceivers  and  home  and  car  radios. 
This  total  is  expected  to  pass  the 
one  billion  mark  within  the  next 
few  weeks. 
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used  dry  di.sks  as  high  as  10  mega¬ 
cycles,  as  detectors  in  communica¬ 
tions  equipment.  The  disadvantage 
of  low  output  at  that  frequency  is 
more  than  offset  by  reliability 
under  extreme  vibration. 

►  Other  Applications — In  one  elec¬ 
tronic  dictating  machine,  selenium 
works  well  in  an  automatic- 
volume-control  circuit  used  to  mini¬ 
mize  ‘blasting.’  Germanium  diodes 
formerly  used  varied  greatly  in 
reverse  resistance  with  change  of 
temperature.  Selenium  enjoys 
considerably  less  drift  with  heat¬ 
ing.  Further  advantage  of  this 
characteristic  is  taken  by  another 
company,  using  selenium  rectifiers 
as  detectors  in  aircraft  beacon 
radio  receivers  subject  to  extremes 
of  temperature  as  well  as  vibra¬ 
tion. 

Instrument  manufacturers  are 
'•''dis'’overing  the  stability  of  cop- 
■  -r-o-ide  rectifiers  and  are  using 
f’em  in  audio,  volume  level  and  db 
oio+ors.  n-iiore  ms''ritenance  of  cali¬ 
bration  is  an  important  factor. 

Industrial  TV  Aids 
Landing  Aircraft 

Industrial  television  may  find 
widespread  application  as  an  air- 
safety  aid  if  experiments  at  Wash¬ 
ington  National  Airport  prove  suc¬ 
cessful. 

Used  to  observe  landings  during 
bad  weather,  a  tv  camera  located 
at  the  runway  threshold  picks  up 
the  plane  as  it  drops  out  of  the  over¬ 
cast,  permitting  control-tower  per¬ 
sonnel  to  determine  the  pilot’s  slant- 
height  visibility.  Similarly,  runway 
surface  visibility  may  be  deter¬ 
mined. 

Taking  up  where  airport-surveil¬ 
lance  radar  and  ground-control-ap¬ 
proach  systems  leave  off,  landing  t-v 
is  the  final  link  in  all-electronic  air 
navigation. 

►  Results  Being  Checked — The  air¬ 
port  experiment  is  jointly  spons¬ 
ored  by  the  U.  S.  Weather  Bureau 
and  the  Air  Navigation  Develop¬ 
ment  Board.  Television  slant- 
height  information  is  being  corre- 


►  Job  Categories  —  Tool-and-die 
makers  earn  the  top  average 
hourly  wage  of  $2.13,  solderers  the 
lowest  of  $1.19.  About  one-fourth 
of  the  jobs  fall  within  the  “skilled” 
category  and  pay  average  wages  of 
$1.80  or  more  an  hour  for  class-A 
machine-tool  operators,  mainte¬ 
nance  electricians  and  machinists, 
machine-tool  set-up  men,  and 
class-A  testers  and  welders. 


Cash  Awards  for 
Educational  TV 

As  AN  INCENTIV’E  to  establishment 
of  noncommercial  educational  tv 
stations,  Ben  Abrams,  president  of 
Emerson  Radio  and  Phonograph 
Corp.,  has  announced  a  grant  of 

(Continued  on  pogt  36) 
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Keynoting  sound  design  features  and  simplicity  in  construction, 
the  new  Radio  Receptor  Germanium  Diodes  will  give  a  maximum 
of  trouble-free  operation  even  under  the  most  adverse  conditions. 

Normally  in  diodes  such  as  these,  one  side  of  the  germanium 
wafer  is  plated  so  that  it  may  be  soldered  to  the  base  . . .  but  Radio 
Receptor’s  improved  production  methods  make  it  possible  to  omit 
plating,  thus  eliminating  possible  flaking  and  improving  quality. 


The  distinctive  tapered  shape  of  the  glass-filled 
phenolic  cartridge  body  indicates  the  direction  of 
current  flow,  while  the  hexagon  form  assures  ease 
of  handling  —  Prevents  rolling,  especially  when 
the  leads  are  cut  off  to  permit  mounting  the  diode 
in  clips. 

Submit  your  germanium  diode  application 
problems  to  us  ,  We'll  be  glad  to  ma^e  rec¬ 
ommendations  without  obligation! 
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Germanium  Transistors  are  coming! 


.  .  .  WATCH  FOR  OUR  ANNOUNCEMENT  SOON 
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RADIO  RECEPTOR  COMPANY,  INC. 

<1^  SItcc  1922  !■  Radi*  and  Eiectroales 
SolM  Dsfi.:  2S1  W.  IMi  St.,  Ntw  Vwk  11.  N.  V.  •  FKttry;  M  N.  Mi Inwklyn  11,  N.  Y. 


2$ 


INDUSTRY  REPORT  — Continued 


$100,000.  Equal  sums  of  $10,000 
will  go  to  each  of  the  first  ten  such 
stations  to  get  a  test  pattern  on  the 
air.  State  universities  and  munic¬ 
ipally  operated  stations  will  not  be 
eligible  for  the  awards. 

At  the  same  time,  Mr.  Abrams 
proposed  the  formation  of  a  cooper¬ 
ative  organization  that  would  in¬ 
clude  educators,  industrialists, 
artists  and  public  leaders  to  further 
the  cause  of  educational  tv.  He  set 
as  his  goal  a  $5  million  fund  to  help 
fill  the  242  channels  allocated  by 
FCC  for  schools  and  colleges. 


Home  Radio-TV  Outlook 
Healthy  (or  Decade 

Serviceman  requirements  may 
double;  parts  business  triple  by 
end  of  1961 

Keeping  Up  with  America’s  home 
radio  and  television  needs  will  take 
a  steadily  increasing  segment  of  the 
electronics  industry’s  personnel  and 
equipment — at  least  for  the  next  ten 
years,  according  to  Sylvania’s  Fred 
Mansfield. 

Statistical  analyses  predict  al¬ 
most  60  million  sets  in  use  by  the 
end  of  1961 — an  increase  of  three 
times  over  today’s  figure.  Radio 
sets  in  use  will  increase  from  the 
present  59  million  to  around  62 
million  during  the  same  period. 

►  Service  and  Parts — To  build, 
sell,  install  and  maintain  this  in¬ 
creasing  number  of  sets,  more  men 
and  companies  are  expected  to  enter 
the  field,  while  those  already  in¬ 
volved  will  expand  their  efforts. 

One  serviceman  can  service  780 
radio  homes  or  125  television 
homes,  according  to  Mansfield,  or 
he  can  install  250  television  sets. 
Accordingly,  in  ten  years  there 
would  be  a  need  for  more  than  twice 
as  many  .servicemen  if  service  re¬ 
quirements  remained  essentially  as 
they  are  today. 

In  1952  the  radio-tv  parts  busi¬ 
ness  is  estimated  at  $500  million. 
In  the  next  four  years  this  figure 
may  double,  and  by  the  end  of  1961 
parts  business  could  pass  the  $1.5 
billion  mark. 


MEETINGS 


Aug.  11-21:  Congress  of  U.R.- 
S.I.  Sydney,  Australia. 

Aug.  12-15:  1952  APCO  Confer¬ 
ence,  Hotel  Whitcomb,  San 
Francisco,  Calif. 

Aug.  15-16:  Emporium  Section, 
IRE,  Annual  Summer  Semi¬ 
nar,  Emporium,  Pa. 

Aug.  10-22:  AIEE  Pacific  Gen¬ 
eral  Meeting,  Phoenix,  Ariz. 

Aug.  26-30:  Australian  IRE 
Radio  Engineering  Conven¬ 
tion,  Sydney,  Australia. 

Aug.  27-29:  Western  Electronic 
Show  and  Conference,  Munic¬ 
ipal  Auditorium,  Long  Beach, 
Calif. 

Aug.  27-Sept.  6:  British  Na¬ 
tional  Radio  Show,  Earls 
Court,  London. 

Sept.  5-7 :  Fourth  Preconference 
ISA  Instrument  Maintenance 
Clinic,  Cleveland,  Ohio. 

Sept.  8-10:  American  Standards 
Association,  Third  National 
Standardization  Conference, 
Museum  of  Science  and  Indus¬ 
try,  Chicago,  Ill. 

Sept.  8-12:  National  Instrument 
Conference  and  Exhibit, 
Cleveland,  Ohio. 

Sept.  10-12:  Convocation  of  the 
Centennial  of  Engineering, 
Congress  Hotel,  Chicago,  111. 

Sept.  20:  Cedar  Rapids  Section, 
IRE,  Communications  Confer¬ 
ence,  Roosevelt  Hotel,  Cedar 
Rapids,  Iowa. 

Sept.  22-25:  NEDA  Third  An¬ 
nual  Convention  and  Manu¬ 
facturers’  Conference,  Ambas¬ 
sador,  Atlantic  City,  N.  J. 

Sept.  29-Oct.  1 :  Eighth  Annual 
National  Electronic  Confer¬ 
ence  and  Exhibition,  Hotel 
Sherman,  Chicago,  Ill. 


Oct.  1-3:  Canadian  Electrical 
Manufacturers  Association, 
General  Brock  Hotel,  Niagara 
Falls,  Ont. 

Oct.  6-8:  NAED,  Fall  Meeting 
of  the  Pacific  ^ne.  Hotel  del 
Coronado,  Coronado,  Calif. 

Oct.  13-17:  AIEE,  Fall  General 
Meeting,  New  Orleans,  La. 

Oct.  20-22:  Radio  Fall  Meeting, 
RTMA  Engineering  Depart¬ 
ment,  Hotel  Syracuse,  Syra¬ 
cuse,  N.  Y. 

Oct.  20-24:  National  Metals 
Show,  Philadelphia  Auditor¬ 
ium,  Philadelphia,  Pa. 

Oct.  26-29:  N.AED,  Meeting  of 
Board  of  Governors,  Grove 
Park  Inn,  Asheville,  N.  C. 

Oct.  28-30:  AIEE  Middle  East¬ 
ern  District  Meeting,  Commo¬ 
dore  Perry  Hotel,  Toledo, 
Ohio. 

Nov.  5-7 :  Sixteenth  Annual 
Time  and  Motion  Study  and 
Management  Clinic,  Sheraton 
Hotel,  Chicago,  Ill. 

Nov.  10-13:  NEMA,  Haddon 
Hall,  Atlantic  City,  N.  J. 

Nov.  10-30:  International  Radio 
and  Electronics  Exhibition, 
Bombay,  India. 

Nov.  17-18:  AIEE,  Technical 
Conference  on  Recording  and 
Controlling  Instruments,  Ben¬ 
jamin  Franklin  Hotel,  Phila¬ 
delphia,  Pa. 

Nov.  19:  American  Standards 
Association.  34th  Annual 
Meeting,  Waldorf  Astoria, 
N.  Y. 

Jan.  14-16,  1953:  Joint  AIEE- 
IRE  Conference  on  High  Fre¬ 
quency  Measurement,  Wash¬ 
ington,  D.  C. 


Business  Briefs 

►  Signal  Corps  Aviation  Center 
recently  set  up  at  Fort  Monmouth, 
N.  J.  to  work  closely  with  the  Elec¬ 
tronic  Warfare  Center  and  Signal 
Corps  Engineering  Labs  in  this  sec¬ 
tion,  will  study  and  develop  the  use 
of  microwave  and  vhf  radio  relay  in 
helicopters  and  the  use  of  televis¬ 
ion,  communications  and  naviga¬ 
tional  eciuipment  in  aircraft. 

►  Since  the  outbreak  of  the  Korean 
incident,  the  production  of  military 
electronics  equipment  has  increased 
seven  times,  according  to  John  R. 
Steelman,  defen.se  mobilizer;  95 
percent  of  the  items  currently  being 
produced  were  put  into  production 
since  the  opening  of  hostilities  in 
June  1950. 


►  Gun-Type  high-frequency  heater 
is  being  used  experimentally  for 
glueing  wallboard  to  building  studs, 
eliminating  the  conventional  nails. 

►  Proposals  from  contractors  for 
simplifying  the  design  of  electronic 
equipment  are  being  sought  by  the 
Electronics  Design  and  Develop¬ 
ment  Division  of  the  Bureau  of 
Ships. 

►  West  German  Radio  and  Tele¬ 
vision  Exhibition  in  Dues.seldorf 
has  been  postponed  until  Feb.  8, 
1953  because  the  North-West  Ger¬ 
man  Broadcasting  Company  does 
not  expect  to  be  telecasting  regu¬ 
larly  until  that  time.  How’ever,  the 
German  Radio  Industry  will  exhibit 
at  the  German  Industrial  Fair,  in 
Berlin,  August  22  to  31,  1952. 
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I  The  development  of  Mylar**  polyester  film  by 
Du  Pont  chemists  and  its  adaptation  as  a  capacitor  dielectric 

by  Aerovox  engineers,  presents  challenging  potentialities 
in  the  field  of  electronic  capacitors. 

Knowa  as  Aerolene  Capacitors,  these  latest  components  permit 

higher  operating  temperatures  vrithout  corresponding  increase 
in  size,  as  well  as  unusually  high  insulation  resistance. 

Both  gains  mean  much  to  the  designers  of  tomorrow's 
fantastic  weapons  and  again  to  peaceful  electronic  applications. 
Thus  in  1952  Aerovox  auspiciously  embarks  upon  its 
fourth  decade  af  capacitor  craftsmanship. 

,  'Aerovo*  Trode  Mork 


Du  Pont  Trode  Mar 
for  polyest*»r  fitn 
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Whenever  Electronics  Lend  Ears  to  the  Fleet 


•  Among  the  coundeM  contribntion*  which  electronic  engi* 
neer*  are  making  to  our  armed  tenricea,  high  importance 
must  be  placed  on  long-range  eyes  and  ears  for  the  fleet . . . 
...not  only  in  increasing  the  deadliness  of  its  own  undersea 
craft,  but  equally  in  protecting  its  surface  vessels  from  enemy 
submarines.  And  throughout  the  field  of  electronics,  high 
importance  is  likewise  placed  on  the  dependable  long  life 
and  rigid  adherance  to  specifications  found  in  Hi-Q  compo* 

nents.  Among  the  countless  ceramic  _ 

carrying  the  Hi-Q  trademark, 
you'll  find  disc  capacitors  of  by-pass 
and  temperature  compensating  types 
...tubulars,  plates  and  plate  assemblies 
...  new  high  voltage  capacitors  in  many 
styles. ..trimmers,  wire-wound  resistors 
and  chokes.  You’ll  find,  too,  that  Hi-Q 
best  source  for 


engineers  are  your 
specially  designed  components  to  meet 
your  specialized,  individual  needs. 


Mi-Q  aiATIS  AND  SLATI  ASSUMUIS 

Hi-Q  Plate  Capacitors  can  be  prodneed  in 
•ingle  and  mnltiple  units  in  an  anlimited 
range  of  capacities  up  to  guaranteed  mini, 
mum  values  of  33,000  mmf  per  square  inch. 
The  number  of  capacities  on  a  multiple  unit 
is  limited  only  by  the  K  of  the  material  and 
the  physical  size.  In  Hi-Q  Plate  Assemblies 
(printed  circuits)  the  number  of  combina¬ 
tions  of  condensors  and  resistors  which  can 
be  incorporated  on  a  single  unit  is  virtually 
endless... again,  limited  only  by  the  K  of  the 
material  and  physical  size. 


urnOVOX  rnRPOUMlP^ 

ULIEAN,  NEW  YORK.  U.S.A. 
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THE  KOLLSMAN  INSTRUMENT  CORPORATIO! 


;ners, 


developers  and  manufacturers  of  precise,  dependable  instruments  in  the  Helds  of: 


Aircraft  Instruments  and  Controls  *  *  Miniature  AC  Motors  for  Indicating  and  Remote 

Control  Applications  *  *  Optical  Parts  and  Optical  Devices  *  *  Radio  Communications 

and  Navigation  Equipment 


While  current  facilities  of  our  laboratories  and  plants  are  geared  to  production  for  National  Defense, 
the  planning  divisions  of  Kollsman  are  ever  active.  And  versatile  Kollsman  research  engineers 
stand  ready  to  assist  America’s  scientists  in  the  solution  of  instrumentation  and  control  problems. 


Kollsman  Instrument  Corporation 

iiMNMRSf.  NIW  YORK  OilNOAif.  CAIIFORNIA 

SOeS'OiA»r  or 

Standard,  coil  products  co  inc 
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V/aKOR 


Wilkor,  the  first  licensee  under  Western  Electric  patents  to  pro¬ 
duce  carbon  deposited  precision  resistors,  takes  another  step 
forward.  Wilkor  now  offers  hermetically-sealed  Carbofilm 
Resistors,  the  first  fully-protected  precision  resistors  available 
on  a  production  basis. 

Primarily  intended  for  circuits  calling  for  the  accuracy  and 
stability  of  wire-wound  resistors,  yet  with  the  compactness  of 
carbon  or  composition-element  resistors.  Excellent  for  measur¬ 
ing-instrument  applications;  in  test  and  lab  equipment;  in  oscil- 
lography  and  other  critical  electronic  circuits;  in  electronic 
computers  and  allied  techniques;  and  now,  in  the  encased, 
hermetically-sealed  construction,  particularly  in  applications 
where  resistance  values  must  be  critically  maintained  over  long 
service  life,  regardless  of  climatic  conditions. 


TEUrtMTUtt  (OtmCItllT  OF  lESKTANCE  (TYPIUI) 


TYH  CPH-I 
Tdistratart 
CNffitlMt 
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X2034 
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X1785 


S1245 


XI 463 


X1558 


X2041 


X2044 


X1797 


X1457  > 


X2043 


X178S 


X1604 


X2042 


Everything  you  need  in  standard  terminal  lugs 
•  •  •  or  made  to  your  own  specifications! 


C.T.C.  has  exactly  the  types  and 
sizes  of  terminal  lugs  you  want  ...  or 
will  quickly  make  them  to  your  specifi¬ 
cations  in  any  production  quantity. 
Very  likely  you'll  find  what  you’re 
looking  for  in  the  broad  C.T.C.  line  of 
standard  terminals.  There  are  28  dif¬ 
ferent  types,  each  available  in  varied 
shank  lengths. 

C.T.C.  standard  terminals  are  of 
silver  plated  brass,  coated  with  water 
dip  lacquer  to  keep  them  chemically 
clean  for  soldering. 

In  addition,  combination  screw  and 
solder  terminals  are  available  in  3 
sizes,  and  a  complete  line  of  phenolic  or 
ceramic  terminals  can  be  furnished. 

All  materials,  processes  and  finishes 
meet  applicable  government  specifica¬ 


tions.  Finishes  include  hot  tinned, 
electro-tin,  cadmium  plate  or  gold 
plate  on  special  order.  In  the  event 
standard  terminals  don’t  meet  your 
needs,  C.T.C.  offers  a  special  consulting 
service  to  solve  your  solder  terminal 
problems  without  extra  cost  or  obliga¬ 
tion. 


For  all  specifications  and  prices, 
write  to  Cambridge  Thermionic  Cor¬ 
poration,  437  Concord  Avenue,  Cam¬ 
bridge  38,  Mass.  West  Coast  Manu¬ 
facturers  contact:  E.  V.  Roberts,  5068 
West  Washington  Blvd.,  Los  Angeles 
16  and  988  Market  Street,  San  Fran¬ 
cisco,  California. 


custom  or  standi 


\teed  components 
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3f  Jf  Jf 


TUN6S0L 

•  •  •  •  • 


%  •  Unique  ceromic  sleeve  of  aluminum 

oxide,  fired  to  extreme  hordnett, 
completely  isolates  the  cathode  from 
the  heoter  wire.  Moximum  heot 
tronsfer  is  obtoined  with  fullest 
insulation  protection. 


★ 

★ 

★ 


MecfNin/cof  Data 


Bactrieai  Data 


The  TUNG-SOL  engineering  which  has  produced 
fhe  6AX4GT  and  the  12AX4GT  is  constantly  at 
work  on  a  multitude  of  special  electron  tube  devel¬ 
opments  for  industry.  Many  exceptionally  efficient 
general  and  special  purpose  tubes  have  resulted. 

Information  about  these  and  other  types  is  avail¬ 
able  on  request  to  TUNG-SOL  Commercial  Engi¬ 
neering  Department. 

TUNG-SOL  ELECTRIC  INC.,  Newark  4,  New  Jersey 

Solos  Officos:  Atlanta  Chicapo  Culver  City  Dallas  Denver  Detroit  Newark 
Tung-Sol  makes  All-Glast  Sealed  Beam  Lamps,  Miniature  Lamps,  Signal  Floshers,  Picture  Tubes,  Radio,  TV  and  Special  Purpose  Electron  Tubes 

AUGUST,  1952 


TUNG-SOL 

ELECTRON  TUBES 


HERMETIC  ^ 
SEALING  ' 
FOR  EVERY 
REQUIREMENT 
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BRINGS  SUBSTANTIAL  SAVINGS 

to  Class  "B"  and  Class  "H"  transformer  makers . . . 


lijj]  Jokns-Manville  EIECTRICAI  INSULATIONS 


AUGUST.  195) 


Class  "H" 

tran»form»f  mokar 
»avt«  up  to  70^0 
in  wtight  with 
Owinto^ro  Typt  3 


Class  "B‘ 


trontformor  moke 
fovet  up  to  50% 
in  weight  with 
Quinterro  Type  0 


FROM  THIS 


Above  photoicreph  courtmy 
Chicago  Transrormer  IH- 
vtKlon.  Ej*wx  Wire  Corp 


eoch  using  a  different  jype  Quinterro  to  meet  his  needs 


The  two  "before  and  after”  photographs  above  do 
more  than  show  what  manufacturers  can  do  when 
they  employ  Quinterra  as  layer  insulation.  They  also 
demonstrate  that  the  manufacturer  is  not  limited  to 
one  type  of  this  thin,  flexible,  purified  asbestos 
insulation.  Any  one  of  several  types  will  help  him 
conserve  materials,  gain  greater  safety,  raise  over¬ 
load  limits,  decrease  rejects,  lessen  produaion  costs, 
and  lengthen  service  life. 

For  Class  "B”  operations,  he  can  choose  Type  6 
.  .  .  the  twin-ply  Quinterra  treated  with  polyvinyl 
acetate.  It  retains  its  dielectric  strength  of  about 
300  VPM  at  temperatures  above  the  Class  "B” 
maximum  of  1 30  C.  Strongest  of  the  Quinterras,  it 
is  made  by  combining  and  calendering  two  layers 
together  into  a  dense,  smooth-surfaced  sheet.  Its. 
excellent  tensile  and  bursting  strengths  enable 
assemblers  to  reach  favorable  production  rates. 


And  U  also  provides  a  large  square  foot  per  dollar 
coverage*. 

For  Class  "H”  operations  or  for  high  processing 
and  ambient  temperatures,  the  manufacturer  can 
choose  single-ply  silicone-treated  Quinterra  Type  3. 
Its  dielectric  strength  of  about  300  VPM  is  retained 
under  continuous  exposure  to  temperatures  higher 
than  180  C,  the  Class  "H”  maximum.  It  also  has 
good  moisture-resistance,  flexibility,  and  adequate 
physical  strength  for  many  applications. 

Each'  of  these  Quinterras  is  made  of  the  same 
highly  purified  asbestos  base  sheet  that  has  the 
inherent  dielectric  .  .  .  and  has  a  hole-free,  closed 
stmaure.  They  diflfer  only  in  the  saturant  used  and 
in  the  number  of  plies.  For  further  information  and 
samples  of  Quinterra,  write  to  Johns-Manville,  Box 
60,  New  York  16,  N.  Y.  No  cost  or  obligation. 
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INDICATE  -  RKORD  -  CONTROl 


You  change  chart  speeds 


by  WESTON 


For  full  details,  ask  your  local  Weston  Represen¬ 
tative,  or  write  .  .  .  WESTON  Electrical  Instrument^ 
Corporation,  617  Frelinghuysen  Ave.,  Newark  5,  N.  J. 

.  .  .  manufacturers  of  Weston  and  Tag  Instruments. 


Maybe  you  seldom  change  chart  speeds . . .  while  other 
users  frequently  do.  But  should  the  need  arise,  isn’t 
it  best  to  have  a  flexible  instrument  .  .  .  one  quickly 
adaptable  for  any  requirement  that  comes  along? 


As  shown  above,  the  change  is  simple  and  quick 
with  the  new  Weston  Recording  Potentiometer.  No 
multiplicity  of  gears  involved  ...  no  complicated  gear 
changes  to  make.  This  speed  linkage  permits  quick 
selection  of  5  different  speeds  by  simple  screwdriver 
adjustment.  And  these  speeds  can  be  doubled  or  quad¬ 
rupled  by  quickly  changing  only  two  gears. 


This  is  just  one  of  a  dozen  features  that  make  this 
the  simplest,  most  flexible  recorder  ever  offered.  Chang¬ 
ing  ranges,  installing  charts,  removing  amplifier  .  .  . 
all  are  just  as  simple  and  quick!  Combined,  they  cut 
maintenance  ’way  down.  And  for  accuracy  and  de¬ 
pendability  . . .  they’re  assured  by  the  name  the  instru¬ 
ment  bears. 


simplified... 


Potentiometer 


Special 

Connectors 


These  are  just  a  few  of  the  many  different 
connector  asseml)lies  designed  and  produced  by 
l^cinite  to  fill  the  varied  and  constantly  chang¬ 
ing  requirements  of  our  customers.  Our  engin¬ 
eers  have  had  years  of  experience  in  designing 
parts  like  these  for  volume  production. 

With  complete  facilities  for  producing  stamp¬ 
ings,  turnings  and  molded  parts  .  .  .  and 
assembling  and  wiring  them  to  your  specifica¬ 
tions  .  .  .  Ucinite  is  in  a  position  to  supply 


almost  any  need  in  this  field. 

Through  Ucinite,  vou  can  tap  the  resources 
of  the  entire  United-Carr  organization.  At  your 
command  is  all  the  specialized  knowledge  and  ' 
experience  that  United-Carr  has  gained  through 
working  closely  with  the  leading  manufacturers 
of  aircraft,  automobiles,  appliances  and  fur¬ 
niture. 

Contact  your  nearest  Ucinite  or  United-Carr 
representative  or  write  for  further  information. 


The 

UCINITE  CO. 

Newtonville  60,  Mass. 
Division  of  United-Carr  Fastener  Corp. 


SpeetaltMlM  In 

BLECTRICAI.  ASSEMBLIBSs 


RADIO  AND  AUTOMOTIVE 
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Call  your  nearest  Un.ted-Car 

^  ^  *•  hpfore  your  new 

representative  before  y 
product  design 


,hU  oH-Impodon,  X' 

-  the  most  enet 
that  you  can  moKe  m 

te  p..  o' our  sp.cloU.™c«. 


utllTED-C  ARRU[|I  fasteners 
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pioneering  with  rectifiers 


Pioneering  with  rectifiers  is  our  business.  We  welcome  the  new  prob¬ 
lems,  the  tough,  unique  requirements  that  others  don’t  want  to  touch. 
In  fact,  these  are  the  types  of  rectifiers  we  like  most  to  build. 


We  are  geared  for  them,  mentally  and  physically.  Our  production 
facilities  are  actually  an  extension  of  our  laboratory.  Manufacturing  and 
quality  control  are  engineering  functions.  Our  exclusive  vacuum  process 
for  producing  selenium  and  copper  oxide  rectifiers  is  a  laboratory  tech¬ 
nique  put  on  a  production  basis. 

Rectifiers  are  key  components.  An  assured  way  of  getting  the  right 
rectifier  for  your  application  is  to  let  us  make  up  the  specifications.  You 
tell  us  the  use  requirements.  We  will  submit  specifications  precisely 
suited  to  your  requirements  —  and  most  likely  much  stiffer  than  any  you 
would  draw  up  yourself.  Your  rectifiers  will  probably  cost  less,  too. 


SELENIUM  AND  COPPER 
OXIDE  RECTIFIERS 


VACUUM. PROCESSED  for  PERFORMANCE  AS  RATED 


SELF-GENERATING 
PHOTOELECTRIC  CELLS 


BRADLEY  LABORATORIES,  INC. 


168  COLUMBUS  AVENUE  •  NEW  HAVEN  11.  CONNECTICUT 
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Notvar  Products 

•  V«mi«h«d  combric^clfoifht  cvl  and  b«o» 

•  Vornithod  cobU  top* 

•  Vandshpd  <onvo« 

•  Vami«h«d  duck 

•  Vomithad  wlk 

•  VormsKod  sppciol  royaa 

•  VomtdMd  Pibf9lo»  cladi 

•  Sdkana  caotad  Fibarglo* 
a  VorfiteKad  popart 

a  SIfl  iwwIoHoo 

•  VomHkad  h«bin9  ond  tlaaviog 

•  Vortiitliad  idantHWoHon  morkart 

•  locquarad  tubing  ood  tiaaviwg 

•  birudad  plottk  tubing  ond  topa 

Ask  for  Catalog  No.  22 


lla  Star  Eletirii  Company.  Chicago,  manufarturers  of 
high  voltage  switching  ec|uipmpnt.  build  many  types  of  metal- 
enclosed  busses  of  their  own  design,  and  also  manufacture  several 
types  to  meet  customers  own  s|)ecifirations. 

Their  close  attention  to  details  in  designing,  in  selection  of  materials, 
in  assembling,  and  in  testing  before  shipment  has  paid  off  in  re¬ 
ducing  costs  of  installation,  and  in  de|)endahle  |>erformance  after 
installation. 

In  the  metal -enc  losed  busses  built  by  Oelta  Star  lor  the  Department 
of  W'ater  &  flower.  City  of  Los  Angeles.  Natvar  -100  extruded  plastic 
tubing  was  used  to  insulate  and  protect  the  bus  tubes  because  it  is 
easy  to  dilate  and  apply,  and  Irecause  when  it  shrinks,  it  provides  a 
snug  jacket  with  uniformly  good  electrical  and  physical  properties. 

Natvar  100  tubing,  tape,  and  other  Natvar  flexible  electrical  insidat- 
ing  materials  are  consistently  uniform,  no  matter  when  or  where 
purchased  They  are  available  either  from  your  wholesaler’s  stocks 
or  direct  from  our  own. 


mm 


CORPORATION 


rOSMOlT  THC  NATIONAL  VAINISMEO  PIOOUCTS  COIPOIATION 
TIIEPHONE  CAtlE  AOMISS 

lAHWAT  7-ttOO  NATVAR:  (AHWAT,  N.  J. 

201  RANDOLPH  AVENUE  •  WOODBRIOCE,  NEW  JERSEY 


COMPLETE 

miniature 

\  FREQUENCY  STANDARD 

A  compact,  complete,  hermetically 
sealed  frequency  standard,  pre- 
i  senting  these  features: — 


ACTUAL 

SIZE 


1.  JAN-ized  construction  throughout. 

2.  SPACE-SAVING,  IVr'*  dia.  x 
high. 

3.  WEIGHT,  approximately  10  ounces. 

4.  AVAILABLE  in  400  and  500  cycles. 

5.  ACCURACY  — .002%  (15°  to  35°C). 

6.  SHOCK-MOUNTED  on  Silicone 
rubber. 

7.  POWER  REQUIRED  —  6  Volts,  3 
amps.  70  to  200  V.  at  1  to  5  ma. 

WRITE  FOR  DESCRIPTIVE  LITERATURE. 

SPECIFYING  "TYPE  2007" 


Aito,  manw^actvr«ri  frtqutncy  tfondords,  mu/ft- 
^r*4|u«ncy  tfondords,  rhorf-r»cording  chronographs, 
firing<xc/o  fimori,  tho  Wofch-A4atfor  Wofch  ftofo  ffo* 
cordor  ond  ofhor  high*protii»on  froquoncy  ond  ftming 
insfrvmonfs,  confro//«d  by  ovr  funing-^orlc  osciUators. 


American  Time  Products,  Inc. 

580  Fifth  Avenue  New  York  36,  N.  Y. 

MANUFACTURING  UNDER  PATENTS  OF  THE  WESTERN  ELECTRIC  COMPANY 
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"MfE  WANT  A  RKIAY  THAT,.,” 

Tfialt  the  signal  ftr  ACTION  at  CLARE! 


Almost  simultaneously  CLARE  received  re> 
quests  not  long  ago  from  one  of  the  world's 
largest  manufacturers  of  radio  and  television 
equipment  and  from  a  nationwide  broadcasting 
system.  They  presented  similar  but  not  iden¬ 
tical  problems. 

B<ith  involved  relays  for  switching  circuits 
carrying  video  frequencies  present  in  the  out¬ 
put  of  television  cameras — frequencies  rang¬ 
ing  from  almost  zero  to  several  million  cycles. 
The  capacitance  between  one  contact  spring 
and  another,  as  well  as  between  the  contact 
springs  and  the  frame  of  the  relay  must  be 
extremely  low.  Available  relays  were  too  large 
and  cumbersome — a  typical  relay  extant  at 
that  time  occupied  17  cubic  inches — their 
operate,  release  and  transfer  times  were  too 
slow,  and  they  were  full  of  contact  bounce. 
These  customers  were  familiar  with  the  versa¬ 


tility  of  the  CLARE  Type  J  Relay.  They  asked 
us  to  try  to  adapt  it  for  switching  high-fre¬ 
quency  currents.  The  Type  J  Video  Relay  was 
the  result  of  intelligent  cooperation  between 
CLARE  and  the  customers’  engineers.  It  has 
negligible  contact  bounce  and  is  otherwise 
superior  to  previous  designs;  and  it  occupies 
only  about  7  cubic  inches.  It  proved  to  be 
ideally  suited  to  the  needs  of  both  customers, 
and  it  is  now  in  high  demand. 

Bringing  relay  problems  to  CXARE  by  leading 
manufacturers  has  resulted  in  many  outstand¬ 
ing  relay  developments.  You,  too,  can  save 
time,  money  and  often  needless  experiment 
by  contacting  the  nearest  CL\RE  sales  engi¬ 
neer.  Call  him  today  or  write:  C  P.  Clare  & 
Co.,  4719  West  Sunnyside  Avenue,  Chicago  30, 
Illinois.  In  Canada:  Canadian  Line  Materials 
Ltd.,  Toronto  13.  Cable  Address:  CLARELAY. 


High  voltage  areas  of 
TRION  Electric  Air  Filters 
are  protected  by 


die  iJiuieuicu  uy  r  -  Uli  a  MKjtO  SVinrCH  •nflfawer: 

^  l_**ww;jwh<P«yov3;on 

MICRO  Precision  Switches 

4. 


Clote-up  of  safety  screw  and 
safety  switch  assembly  which 
actuates  MICRO  precision 
switch  when  screw  is  removed 
from  safety  door  of  Trion 
"Standard  Package"  Electric 
Air  Filter,  Small  photo  shows 
location  of  MICRO  panel 
mounting  switch  located  at 
rear  of  terminal 'board  as¬ 
sembly. 


MICRO  (gi:  SWITCH 


FREEPORT.  ILLINOIS 


MICRO  Snap-Action  Switches 
Honeywell  Mercury  Switches 
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9  Every  Trion  Electric  Air  Filter  made  by  Trion, 
Inc.  uses  a  MICRO  precision  switch  to  break  pri¬ 
mary  circuits  before  access  to  high  voltage  areas  is 
possible.  Thus  the  complete  safety  of  maintenance, 
operation  and  other  personnel  is  assured. 


Access  is  impossible  while  the  equipment  is  in 
operation.  As  the  machine  screw  which  holds  the 
d(Mjr  is  unscrewed,  it  releases  the  switch  plunger 
and  interrupts  the  power  supply  to  the  filter. 


MICRO  units  were  selected  by  Trion  engineers  be¬ 
cause  their  operating  position  and  operating  travel 
can  l)e  held  to  very  close  tolerances  . .  .  tolerances 
that  cannot  vary  even  after  years  of  continuous  use. 
"Our  choice  of  MICRO  has  proved  very  success¬ 
ful,”  says  George  F.  Landgraf,  vice  president  in 


charge  of  engineering. 


This  use  of  MICRO  precision  switches  by  Trion 
engineers  as  an  integral  component  of  equipment 
which  must  give  dependable,  unfailing,  trouble-free 
service  is  typical  of  the  confidence  design  engineers 
place  in  the  faithful  performance  of  these  precise, 
snap-action  switches. 


The  MICRO  line  consists  of  a  wide  variety  . . .  over 
SOtX)  in  all .  .  .  of  different  types,  characteristics, 
housings,  mountings  and  actuators,  MICRO  field 
engineers,  fully  experienced  in  precision  switching 
problems,  will  be  glad  to  help  you  choose  the  switch 
best  fitted  to  meet  your  designs.  Call  the  nearest 
MICRO  branch  office  for  cooperation  on  YOUR 
switching  problem. 


Cit  aii  Aiiiilii.  Extensive  culling  equip* 
menl,  hand  culling  jigs«  elecironically  con* 
Irolleil  annealers  and  olher  equipment,  much 
of  it  developei]  within  our  own  organization, 
results  in  high  speed,  precision  production 
of  parts. 


How 


Superior 


Forms 


the 


Flange 


•  What  do  you  expect  when  you  order 
a  tubular  part  with  a  flare  or  flange  at 
one  or  both  ends? 

,  Certainly  you  expect  that  the  over-all 
dimensions  of  the  part  will  be  within 
certain  close  tolerances.  You  expect 
that  the  flange  or  flare  will  be  the  only- 
distortion  in  the  tube.  You  want  the 
flange  dimensions  and  the  flare  angle 
to  he  within  the  limits  established 
in  your  specification.  You  must  he 
assured  that  the  worked  areas  will  be 
free  from  cracks,  pits  and  breaks.  You 
probably  hope  that  the  working  has 
not  set  up  unrelieved  stres.ses  to 
result  in  premature  failure  of  the  part. 

When  Superior  supplies  the  part, 
you  get  all  you  expect,  want  and 
hope  for. 

This  isn't  a  matter  for  boasting.  The 
ability  to  deliver  flared  and  flanged 


parts  to  meet  these  basic  reipiireinents 
is  just  a  part  of  our  job,  made  possible 
by  our  lung  experience  and  extensive, 
highly-developed  equipment  for  per¬ 
forming  just  such  operations. 

The  rest  of  our  job  is  in  the  field  of 
advice,  research  and  development 
assistance  and  careful  problem  analy¬ 
sis  to  make  sure  that  you  have  the 
right  metal  or  alloy  for  your  purpose. 

If  you  are  a  manufacturer  or  experi¬ 
menter  in  electronics  and  have  need 
for  a  tubular  part,  whether  it  be  a 
simple  cut  and  tumbled  tube,  a  flared 
or  flanged  part,  rolled  or  bent,  ma¬ 
chined  at  either  or  both  ends  or 
drilled  in  one  or  more  places,  tell  us 
about  it.  We  can  probably  help  you 
and  we’re  always  glad  to  do  so.  Write 
Superior  Tube  Gimpany,  2500  (»er- 
mantown  Ave.,  Norristown,  Penna. 


Flai|ii|.  Automatic  flaring  and  flanging  ma* 
chines  are  combined  in  Superior's  Electronics 
Division  with  carefully  trained  production  and 
inspection  personnel  who  know  how  to  do  a  job 
right  and  take  the  time  to  be  sure. 


Eipaidid.  Here  is  a  part  almost  ready  for 
delivery.  Simple  as  it  looks,  it  may  well  have 
l>een  the  subject  of  a  score  of  operations  and  at 
every  stage  the  prime  consideration  has  l>een 
the  quftlity  of  the  finished  part. 


This  Belongs  in  Your  Reference  File 
. . .  Send  for  it  Today. 

NICKEL  ALLOYS  FOR  OXIDE-COATED  CATHODES :  This  reprint  describes 
the  manufacturing  of  the  cathode  sleeve  from  the  refining  of  the  base  metal; 
includes  the  action  of  the  small  percentage  impurities  upon  the  vapor  pressure, 
sublimation  rate  of  the  nickel  base;  also  future  trends  of  cathode  materials 
are  evaluated. 


All  amlyt0t  4)10"  H"  OJL  j 

Carlaii  Moly,*,  (MS"  mam.  wmll)  IH"  OJ).  j 

J 


SUFERfOR  WBl  COMPANY  •  flactronic  produdM  for  export  through  Drivor-Harrit  Company,  Harrison,  Now  Jersey  •  Harrison  6-4800 
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npiai  APPLianoNS  in  which  cp  dehydrators  provide 

YEAR  ’ROUND  TROUBLE-FREE  AUTOMATK  SERVICE: 

A  Purging  and  pressurizing  transmission  lines,  woyegtndVJ  and  associated 
apparatus. 

*  Pressusieing' forge  cavities  and  other  radio  and  radar  equipment 

_ - "  enclosures. 

*  Fog  prevention  in  precision  opticol  systems.  ^  " 

*  Corrosion  prevention  in  precise  servo  amplifier  assemblies.^  •'  ' 

*  For  raising  and  maintaining  the  power  handling,  capacity  of  high  volt¬ 
age  systems  and  apparatus  and  innumerpble' other  similar  applications. 


CP  DEHYDRATORS  OFFER  THEJOILOWING  UNIQUE  FEATURES:  ^ 

Low  dewpoiflf  *  operating  pressure  up  to  100  lbs.  per  sgutfre  inch 
fylly^automatic  operation  •  continuous  duty  performqpeb  *  low  noise 
level  *  minimum  vibration  *  long  service  life  with  piiftimum  mointenance 


AMNUFAaURERS  OF  COAXMl  TRANSMISSION  LI 


lARDWAU, 
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SR 


SEABORNE 


SERVICE 


CP  dehydrators  are  readily  adaptable  to  the  critical  requirements 
of  the  Armed  Forces.  Standardized  parts  permit  rapid  assembly 
of  equipments  suitable  for  practically  any  specialized  need 
at  minimum  cost  and  without  prolonged  delay.  Over  a  decade  of  CP 
experience  in  dehydrator  design  and  manufacture  insures 
products  of  long  life  and  dependable  service  with  an  absolute 
minimum  of  maintenance.  Inquiries  are  invited. 

COMMUNICATION  PRODUCTS 
COMPANY*lnc  . . . 


MARLBORO,  NEW  JERSEY 
Telephone;  FReehold  8-1880 


DIPOLE  ANTENNAS,  SWITCHES,  Q-MAX  LACQUER  AND  CEMENT 


ELECTRONICS  — Aagesf,  1952 


45 


When  you  rely  on  Rauland  pic¬ 
ture  tubes  you  get  the  benefit  of 
acknowledged  leadership  in  pic¬ 
ture  tube  engineering  .  .  .  which 
usually  means  that  you'll  he  first 
to  know  of  the  latest  picture  tube 
improvements.  Rauland  research 
has  developed  more  picture  tube 
improvements  in  the  past  5  years 
than  any  other  picture  tube 
source.  And  naturally,  Rauland 


customers  get  the  break  in  an¬ 
nouncing  these  firsts  in  their  sets. 

You  get  quality  you  can  count 
on,  too.  Rauland  production 
employs  machines  unique  in  the 
industry — many  of  them  de¬ 
signed  by  Rauland  engineers  and 
built  in  Rauland’s  own  plant. 

And  finally,  you  get  assurance 
of  customer  satisfaction  beyond 


what  any  other  line  can  give  you. 
Installation  and  adjustment  of 
sets  in  the  field  is  faster  and  bet¬ 
ter  with  Rauland’s  patented  In¬ 
dicator  Ion  Trap.  It  gives  the 
surest  known  protection  against 
ion  bum  and  shortened  tube  life. 
•  •  • 

Specify  Rauland— deliver  Rau¬ 
land— and  assure  yourself  of 
pleased  dealers  and  consumers. 


THE  RAULAND  CORPORATION 
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BRING  THROUGH  EQUIPMENT  FASTI 


nOM  STANDARD  S70CN  COMPONENTS 
YOU  CAN  SIMPLIFY  DESIGN  . 
^^SPEED  PRODUCTION  -  AND  CUT 
COSTS 


ORGAN  HE  CIRCUITS  QUICKLY 


ScHtwticf  most  •Ucfronic  tquipmtnt  con  b« 
d«wfi  into  circwit  blocks  of  logicolly 
ofsodoto^  fvnctions.  Thoso  functionol  circuit 
blocks  con  bo  moontod  roodity  oitbor  in  tbo  Aldon 
**VK*  plv9-in  fsockogos  or  Basic  CKossis  onit.  Twbo 
•ockots  ond  ossocietod  compononfs  qwickly  lay 
oof  on  fvB  scoU  Unit  Flonninp  Shoots  for  moont- 
lof  Ml  tarminal  card>.  Thn*  >p*cial  prc^unchMl, 
Mvbi-heU  tcrmiiial  cordt  hav*  wid«  flaxibiBty  la 
taka  aa  inflnita  varioty  of  circvit  variirtiam.  Both 
•Mot  of  card  can  ba  mod  la  obtain  maximum 
campanant  dontity  aroa.  Utinp  tha  Unit  Planning 
Sbaati,  functional  circuit  unitt  am  all  plannod  in 


GET  EASY  SUD-DIYISION 
OF  LABOR 

Soldor  torminols  and  sockots  qvickly  rivot  to 
Aldon  torminol  card  accordinq  to  loyoot  on  Unit 
Plonninq  Shoot.  Compononts  snap  into  tho  spociol 
Aldon  Miniotwro  Torminols  which  hold  thorn  for 
soldoring  ^  (No  twisting  or  wropping  of  loods 
nocossory)  —  With  oil  tvbo  sockots  ond  thoir  otso- 
ciotod  compononts  movntod  on  eno  cord  —  tho 
wiring  and  soldoring  of  circuits  is  on  epon,  oosy 
to-work  sub-ossombly  oporotion. 


BASIC 

CHASSIS 

CUT  SERVICE  AND 
MAINTENANCE  COSTS 
IN  FINAL  EQUIPMENT 

In  fluid,  chop,  or  ofllca  your  oquipmant  main, 
lananca  it  roducod  ta  30  locand  changaovoro. 
Bacic  raplacomant  ulnmanH  am  email  anaugh  In 
woight  and  sixa  ta  ba  thippod  by  porcol  pool 
for  rapair. 


irs  AS  SIMPLE  AS  THIS! 


Terniool  cords  hove  been  designed  to  occommo- 
dotc  tremendous  number  of  circuit  variocioos  ~  to 
moke  oeot  tube  ond  component  sub^ossemblies  with 
o  minimum  of  wiring  ond  simplified  assembly  iech> 
niques.  Speciol  Aldeo  Miniature  Terminals  ore  new 
ond  rodical  punch  press  configuration  ~  ratchet  sloe 
holds  various  sise  component  leads  for  soldering 
oo  rwisdng  of  leads  with  pliers.  Figure  “eight” 
shape  occommodates  cross  wiring  ond  buss  leads. 
Terminals  ore  punch  press  parts  —  so  take  a  min* 
Iflsom  of  solder,  reduce  solder  dme.  eliminate  dancer 
of  cold  solder  locats. 


Bock  Coowetort  —  44BMIN  Sarloo 


Aldeo  Tenaiool  Cord  System  means  minimum  of 
loter<abling~buc  even  this  cabling  can  be  laid 
out  easily  and  proceed  as  simple  sub-assembly.  Open 
sided  chassis  coostruciioo  makes  cable  easy  to  wire 
to  front  paoel,  terminal  cards  and  back  connectors. 
The  Aldeo  Back  Connectors  are  units  that  can  be 
discretely  posibooed  oo  the  back  of  the  chassis'— 
isolauog  lines  with  incompabble  voltages,  currents, 
or  frequencies.  This  design  insures  accessible  solder 
termini  for  soldering  —  avoids  rat  nests  of  con* 
gssted  conveobooal  back  connector  wiring.  Color 
coded,  the  Aldeo  back  connectors  provide  beaubful 
operational  or  service  check  points  for  all  leads  lo 
and  from  ebassia 


MIngad  Front  Fonal  Dasign 


Hinged  front  panel  design  of  chassis  allows  rbeo* 
•tats,  indicator  lights,  iacks.  etc.  to  be  mounted  oo 
panel  as  another  easy-io-wotk  sub-assembly.  This 
panel  attaches  easily  to  chassis  —  is  wired  —  swung 
op  and  faatenad  with  Akien  Target  Screws. 


Here  is  a  plug-in  package  unit  using  the  abo^ 
method  of  converting  schemabc  into  finished  ssieA 
bly  quickly.  Simply  mount  the  completed  termindl 
card  sub-assembly  oo  the  Aldeo  **20”  Noo-lnte^ 
changeable  base,  dip  solder  the  leads  —  add  covgg 
or  bousing  and  handle  and  it’s  completed  —  In  o* 
eratioo.  visual  or  instrument  checks  are  easily  ma^ 
—  if  trouble  occurs  doubtful  units  are  quick^ 
isolated  —  these  units  easily  unplug  and  a  compr^ 
hensive  iospeebon  made.  Spare  units  can  be  pl^M^ 
in  so  equipment  doesn’t  have  to  be  inoperable  wh4l 
repairs  are  in  process. 


Target  Screws 


These  screws  have  concave  head  with  arced  notch 
BO  power  Krew  driver  locates  head  quickly,  no 
danger  of  it  slipping  out  and  marring  panel  surface 
~  yet  same  Krew  can  be  unfaateoed  with  coin  in 
order  to  hinge  forward  the  frtmt  panel  for  servicing 
and  check  in  the  field. 


OpM.  W 
ConstrugHon 


Assembled  —  the  Basic  Chassis  amplifies  operadoo 
of  equipment  —  Slashes  service  and  maintenance 
bme.  Smooch,  posibve  insertion  and  removal  of  the 
chassis  is  provided  by  the  Aldeo  ”Serve-A-Unit 
Lock.'*  A  ample  twist  ol  the  handle  and  the  chassis 
backs  off  with  finger  bp  ease.  It  also  pilots  the  chassis 
back  into  place  —  securely  locking  it  for  operaboo 
with  the  same  facility. 


Rock  ond  Chossis 
Mounting  Sockets 
"20"  Bose  ^ 
Non-lntofchongeoblo  ^ 


WIDE  VARIETY  OF  APPLICATIONS 

ON  AIRCRAFT  EQUIPMENT  —  Large  manufac- 
turers  of  aircraft  equipment  are  using  the  Alden 
Method  of  unit  conaruction  to  simplify  design  and 
save  engineering  time. 

ON  COMPUTERS  —  Rec..nr  large  scale  digital  com¬ 
puter  for  Air  Corps  uses  Alden  ”20'*  Plug-in  Bases 
and  Sockets  throujdtout.  One  of  country's  largest 
manufacturers  is  building  two  large  computers  using 
Aldeo  ”20”  Plug  in  Packages. 

ON  BUSINESS  EQUIPMENT  —  Leading  business 
machine  manufacturers  are  designing  with  Aldon 
compooenu  foe  graatar  accamihility  and  ease  of 
sarvidoi  of  chaif  aqulpmeot. 


TO  GET  STARTED  QUICKLY! 

$aaa  far  thaM  tramaodoaily  aiofal  laboro. 
tary  Work  KH*  aoa  iiava  tboo.  ia  yoar  lob 
far  HM  an  graMnt  oqaipoiaat  or  Imoiaai. 
ataly  raaJy  for  oaxt  oaw  praiact< 

Kit  #4  AMoa  ~20"  Plag.Ia  Paefcagg. 

KH  AMoa  Ba.k  OmmI.  |3«.S0* 

Kit  #2S  T.roiiaal  CartI  Mtg.  Sy.taoi  — S1 1.50* 
Kit  #24  Basi.  Tonaloal  Stoklog  Tool.  .  |lS.00* 
Kit  «S  TargMACagCaotWaVrawt  I  3.00* 
Kit  Calar  C.O.a  Baoi  C.aa.ctaf »  ,  S  430* 

or  Moa  for  fraa  booklat,  "Baik  Chaitli  aoa 
Cooigonaat*  for  Plag.ia  Uait  Coaotraction. 
*yrifM  tkewa  are  Isr  kits  saly  « 

far  grsdetiisa  isos  ssad  as  year  sthadafa 


ALDEN  PRODUCTS  COMPANY  127  North  Main  Street,  Brockton,  Massachusetts 


For  measuring  and  recording  ciurents  as  low  as  lO-i*  amperes.  High 
accuracy  provided  through  use  of  a  null  balance  servo  system  artd 
a-c  amplifiers  which  eliminate  drift  common  to  d-c  amplifiers.  Used 
to  measure  and  record  minute  currents  in  ionization  chambers  and 
wherever  currents  as  low  as  a  billionth  of  a  microampere  are  en¬ 
countered.  The  only  such  system  that  incorporates  a  recorder  as  an 
integral  part  of  the  circuit. 


Electrical  Characteristics 

FuU  Sc€Uf  Current  Rangee  Available:  10'>* 
amperes  with  ohm  restator,  and  selector 
switch  adjustment  for  full  scale  or  10'‘’  or 
lO'O  amperes.  Uainc  other  resistors,  full 
scale  current  changes  up  to  10*^  amperes  can 
be  supplied  with  sdector  switch  adjustment 
up  to  10'*  amperes. 

input  Reeietor:  crfuns  for  most  sensitive 

current  measurement.  (Also  supplied  in 
valuea  down  to  10*  ohms.) 

Svwtem  Accuracy:  Approsimately  1  per  cent 


SvsCem  Noiee:  Approximately  5  rokrovolte. 
Instrument  Speed  of  Response:  Available  for 
either  24,  12.  or  4V4  seconds  full  scale. 
Maximum  Speed  of  Response  Using  4^ 
Second  Instrument  Speed:  5  seconds  for  90 
per  cent  of  change,  with  preamplifier  located 
at  source. 

Power  Supply :  1 15  volts,  60  cycles.  Also  dry 
cell  suf^M  in  instrument. 

Power  Requirements:  65  watts. 

For  further  information,  send  for  Data  Sheet 
No.  10.0-4. 


Zero  Drift:  Should  not  exceed  0.3  millivolt 
per  day. 


Can  be  advantageously  employed  wherever  there  is  occasion  to 
depict  graphically  one  variable  as  a  function  of  another.  It  imparts 
speed,  accuracy  and  efficiency  to  the  plotting  of  curves. 


Special  Instruments 


Ideal  far  faeOHatiag  the  msasursmswt  of  a  variabla  wfaara  it  cha^aa 
throucboat  a  wide  taafs,  and  where  praciaa  evahiatioii  and  gfod 
readaPlHty  are  vital  factors.  Incorporating  extoodad  scale  inth 
automatic  range  changing  operation,  the  ineCntment  can  be  auppfi^ 
with  from  two  to  five  rangaa.  calibrated  in  emf  or  the  quaroty 

under  meaaur ament  (1.0..  pounds  or  tons  of  force  or  thnna.  miUiv^t- 
age.  tamparatura,  etc.). 

For  furtSer  in/brsMlioa,  send  for  Data  Sheet  No.  lOJfhS. 


New  narrow  span  potentiometer  circuit  makes  possible  precise 
measurement  of  spans  as  low  as  100  microvolts.  Instruments  am* 
iNMl^ing  this  new  circuit  (recorders  and  precmon  indicators)  are 
available  as  srif>contatned  units  requiring  no  pre-amplifier  unit.  The 
instruments  find  ready  use  wherever  accurate  measurement  of  d-c 
potentiab  of  the  order  of  microvolts  is  required.  Potentials  as  low  as 
one  microvolt  can  be  precisely  determined.  Can  be  calibrated  in 
terms  of  temperature,  emf.  etc. 

For  further  information,  send  for  Data  Sheet  No.  10.0-8. 


NEW  ElectroniK  HIGH  SPEED  RECORDER 

Ideal  for  aoeurataly  msasiiring  and  recording  rapidly 
▼arlablas  oCtsa  found  in  rsssarch,  snginssring  anatjssa  and  other 
technical  invest  igarinna  Develops  a  pan  speed  suIBclantly  high  to 
travsras  its  ll-inm  graduated  chart  in  one  ssoood.  Full  scale  i^nab 
which  va^  as  rapidly  as  20  cydss  par  minute  can  be  aocnrataly 
rsoordad.  Wignals  wHh  a  paak-io-psak  amplitude  of  10%  of  seals  can 
bs  rsproducsd  at  varlatMos  up  to  180  pyrlss  per  minute. 

For  fwrfker  informeimn.  send  for  Dmtn  Sheet  No.  IOJO-7. 


Provides  simultaneous  measurements  of  practically  any  combination 
of  two  independent  variables  (ventage,  current,  temperature,  pressure, 
etc.)  on  a  single  chart  thereby  facilitating  compariaoos  of  the  two 
variables.  Has  two  sniarate  measuring  systems  with  associate  pens. 
Pens  are  entirely  independent,  and  traverse  the  full  eleven  inches 
of  chart  width  without  interfering  with  each  other.  Both  measuring 
circuits  are  standardized  simultaneously  by  means  of  a  push  button. 
Actuation  and  range  of  the  circuits  may  be  the  same  or  totally 
different. 

For  furfher  information,  send  for  Data  Sheet  No.  10.0-6, 
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BROWN  CONVERTIRS 

May  be  used  with  any  ayatem  requiring  the  converaion  of  low  power  d-c  aignala, 
of  the  order  of  1(K)  microvolta,  to  60  or  400  cycle  alternating  voltagea.  Output  ia 
unaffected  by  atmoepheric  preaaure  changes.  Spe^l  material  in  reed  assembly 
reduces  pick-up  of  strays  and  transients  to  negligible  proportion.  Particularly 
useful  in  applications  requiring  error  voltage  measurements  or  null  detection. 
Electrical  Charactariftio  of  400  cyd*  Convartari 


Drwin$  Coil  RtquirtmenU:  18  volts,  94  miUi- 
amperes.  400  cycles  10  per  cent. 

Contact  Rating:  SPOT  switchinf.  Nominsl 
ratine — 8  volts  to  <Nie  microvolt.  1.0  miili- 
ampere;  maximum  power  100  microwatts. 
Switching  Action:  Each  contact  closed  56  per 
cent  of  each  cycle.  Contacts  closed  «mul- 
taneously  5  per  cent  of  the  time,  twice  each 
cycle. 

Symmetry;  Within  5  per  cent. 

Locot  CKaraetcriotien:  Resiative  or  inductive. 


Shielding:  Shell  and  oml  shield,  both  grounded 
through  pin  No.  2. 

Vibration  Reeietanee:  Output  voltage  will  vary 
leas  than  2  per  cent,  with  rates  of  vibration  from 
0  to  10  g  (gravity). 

Phaee  Shift:  Output  voltage  differs  from  that  of 
driving  voltage  by  46  to  50  degrees. 

Stray  Pick-up:  Rlectraetatic — 2x10***  volts  per 
ohm  of  input  circuit  impedance.  Electromag* 
netic— 2X10'*  volts,  constant  to  2X10  *  volts. 
For  further  information,  $end  for  Data  Sheet 
No.  W.20-1. 


BROWN  SERVO  AMPLIFIER  SYSTEM 

Comprises  a  converter  (if  the  signal  to  be  detected  or  measured  is  d-c) ;  amplifier; 
and  balancing  motor.  Ideal  for  null  detection  and  correction  of  error  signals. 
General  characteristics  are: 


*The  amount  of  rssistsnce  in  series  with  the  input  necessary  to  reduce  the  output  voltage  by  ooe>half 
with  the  input  v<4tage  maintained  constant. 

For  further  information,  aend  for  Data  Sheet  No.  iO.20-3. 

•  An  amplifier  with  added  stafs  of  amplification  and  greatly  increased  sensitivity  is  also  available. 
It  produces  motor  drive  frtm  signals  as  low  as  0.05  microvolt.  Special  features  Miminate  spurious  sig¬ 
nals  resulting  from  thermal  potentials  and  stray  a-c  pick-up. 

For  further  information,  tend  for  Data  Sheet  No,  10.20^4. 


BROWN  60-CYCLE  BALANCING  MOTOR 


Totally  enclosed  and  self-lubricated,  ideal  where  positive  positioning  is  re¬ 
quired.  Design^  to  have  a  tapered  curve  of  speed  versus  voltage  and,  at  the 
same  time,  maintain  high  torque  at  low  speeds. 


For  further  information,  eend  /or  Data  Sheet  No.  10.20-2, 


and  components 

for  a  variety  of  applications 

These  products  sure  representative  of  the  thousands  of  modifications  of 
the  EladroniK  Potentiometer  and  the  great  numbers  of  Brown  Electronic 
Components  which  sue  being  utilized  sis  precision  measuring  devices  and 
SIS  integral  elementa  of  vsuioua  ansdytical  systems.  Perhaps  your  research 
program  can  benefit  from  such  specisdized  instrumentation  .  .  .  your 
inquiry  is  invited.  Minneapous-Honeywell  Regulator  Co.,  Indus¬ 
trial  Division,  4428  Wayne  Ave.,  Philadelphia  44,  Pa. 


Write,  today,  for  o  copy  of  Rotoorch  Bullotin  No.  15-14  . . ,  "Inttrumonts  Accolorato  Rotoorch". 
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. . .  wound  from  strip  as  thin  as  0.00025“ 


Arnold  "C”  Cores  are  made  to 
highly  exacting  standards  of  qual¬ 
ity  and  uniformity.  Physical  di¬ 
mensions  are  held  to  close  toler¬ 
ances,  and  each  core  is  tested  as 
follows: 

if  29-gauge  Silectron  cut  cores  are 
tested  for  watt  loss  and  excitation 
volt-amperes  at  60  cycles,  at  a 
peak  flux  density  of  15  kg. 

it  4-mil  cores  are  tested  for  watt  loss 
and  excitation  volt-amperes  at  400 
cycles,  at  a  peak  flux  density  of 
15  kg. 

it  2-mil  cores  are  tested  fOr  pulse 
permeability  at  2  microseconds, 
400  pulses  per  second,  at  a  peak 
flux  density  of  10  kg. 

★  1-mil  cores  are  tested  for  pulse 
permeability  at  0.2  5  microseconds, 
1000  pulses  per  second,  at  a  peak 
flux  density  of  2  500  gauss. 

it  '/t  and  >  4-mil  core  tests  by  special 
arrangement  with  the  customer. 


Now  available — "C"  Cores  made 
from  Silectron  (oriented  silicon 
steel)  thin-gauge  strip  to  the 
highest  standards  of  quality. 

Arnold  is  now  producing  these 
cores  in  a  full  range  of  sizes  wound 
from  Vs,  Vz.  2  and  4-mil  strip, 
also  29-gauge  strip,  with  the  entire 
output  scheduled  for  end  use  by  the 
U.  S.  Government.  The  oriented 
silicon  steel  strip  from  which  they 
are  wound  is  made  to  a  tolerance  of 
plus  nothing  and  minus  mill  toler¬ 
ance,  to  assure  designers  and  users 
of  the  lowest  core  losses  and  the 
highest  quality  in  the  respective 
gauges.  Butt  joints  are  accurately 
made  to  a  high  standard  of  preci¬ 


sion,  and  careful  processing  of  these 
joints  eliminates  short-circuiting  of 
the  laminations. 

Cores  with  "RIBBED  CON. 
STRUCTION”*  can  be  supplied 
where  desirable. 

Ultra  thin-gauge  oriented  silicon 
steel  strip  for  Arnold  "C”  Cores  is 
rolled  in  our  own  plant  on  our  new 
micro-gauge  20-high  Sendzimir 
cold-rolling  mill.  For  the  cores  in 
current  production,  standard  tests 
are  conducted  as  noted  in  the  box 
at  left — and  special  electrical  tests 
may  be  made  to  meet  specific 
operating  conditions. 

•  We  invite  your  inquiries. 


*Mongfactur«d  under  license  orrangemenh  with  WesHngKouse  Electric  Corp. 


SUBSIDIARY  OF  ALIEGHENY  LUDIUM  STBfL  CORPOWmli|Nl^ 

General  Office  &  Plant:  Marengo,  lllinoir'i>' ' 
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Streamlined  Circuitry  and  Fewer  Tubes 
Provide  Greater  Economy  and  Dependability! 

SIMPLICITY  .  that’s  the  basis  for  the  greater  efficiency,  reliability  and 
economy  of  maintenance  of  Federal  Pulse  Time  Modulation  Microwave . . .  for 
radio  relay  systems  of  any  size,  type  or  length . . .  over  any  terrain. 

Through  simpler  equipment  — requiring  fewer  tubes— Federal  PTM  success¬ 
fully  meets  all  ne^s  of  telephone,  teleprinter,  telemetering,  remote  and  super¬ 
visory  control,  VHF  mobile  radio  and  other  services ...  for  complete,  simultaneous, 
dependable,  all-weather  voice  and  signal  facilities. 

Get  the  facts  about  Federal  PTM’s  system-wide  superiority  and  proved  per¬ 
formance  .  .  .  about  Federal's  more  than  20  years  of  experience  in  microwave 
engineering,  planning  and  installation.  Write  today  to  Dept.  H-713. 


FOR  Pipelines,  Utilities, 
Railroads,  Telephony, 
Aviation,  Highways . . . 


Federal  PTM  Delay  Line 
— **Heart  of  the  System**^ 

Remarkably  compact  and  efficient . . . 
has  HO  tubes.  Maintains  absolute  syn¬ 
chronization  between  channels  . . .  pro¬ 
vides  non-shifting  channel  selection  . . . 
eliminates  crosstalk. 


HERE  are  some  of  the  Federal 
PTM  multiplex  elements  that 
demonstrate  the  Simplicity  of 
Design  that  makes  Microwave 
by  Federal  — 

''Microwave  at  its  BEST" 


Simplest 
in  the 
Field! 


Federal  PTM  Pulse  Generator  i  PTM  -  - 

Modulator  and  Dentodulalo. 

zation,  eliminating  elaborate  individual  Outstanding  for  minimum-tube  design 
channel  tuning  provisions.  Uses  /euer  and  interchangeability.  Plug<onne«ed  for 
tubes  . . .  greatly  increases  system  depend-  ready  maintenance . . .  greater  economy  in 
ability.  stocking  of  spare  parts. 


Federal  PTM  Pulse  Restorer  i 

A  valuable  insurance  faaor  in  longer  systems.^ 
Automatically  cuts  in  and  converts  repeater’, 
into  temporary  terminal  if  adjacent  repeaters' 
fails ...  maintains  communication  over  re*- 
mainder  of  system. 


InlCKOVvAVE  MOVIE*  Be  sure  to  see  Federal’s  new  16  mm. 
sound-color  motion  picture  "Modem  Communkations  Vt'ith  Mkrouave." 
Prints  shipped  without  charge  for  company  or  organization  showings. 
Write  to:  Film  Distributing  Dept. 


Federal  Telephone  and  Radio  Corporation 


^fistijamEctixisicuT^i  uisu 


WllfE  AND  RADIO  TRANSMISSION  SYSTEMS  DIVISION 
100  KINOSIAND  ROAD,  CLIFTON,  NEW  JERSEY 
fn  Canada:  F*d*rol  EIpctric  Monwfocturing  Cempony,  ltd.,  Montrtol.  f.  Q. 
Fsoort  Oiifribwters:  lnttrr»ot>Of>ol  Stondofd  Eltctric  Corp.,  67  Rroad  St..  N.Y. 


ttlKS.Nutlty.N.J . a  unit  of 

IT&T's  world  wida  research  and. 
^  engmftring  ofg!tni?ation  y 


ELECTRONICS 


GENERALS  ELECTRIC 


,Two  ways  to  speed  your  production 


!  Reach  hard-to-solder  places 
I  with  this  new  thin-shank  iron 

“As  easy  to  use  as  a  pencil,”  say  operators  who  use 
'  General  Electric’s  new  lightweight  soldering  iron. 

Its  thin,  A-inch-diameter  shank  lets  the  j4->nch 
into  places  a  regular  iron  can’t  touch.  Operators 
solder  more  joints  per  minute  and  with  fewer 
the  iron’s  lightness,  balanced  design 
comfortable  handle  all  reduce  fatigue. 
Long-lasting  G-E  Calrod*  heater  .provides  quick 
heat-recovery  properties,  gives  plenty  of  heat  for 
uniformly  strong  soldered  joints.  Maintenance  of  this 
60-watt,  120-volt  iron  is  low  because  the  long-life 
Ironclad  tip  need  not  be  filed  or  dressed.  Send  for 
Bulletin  GED-1583. 

*Reg.  Trude-mark  |; , 


Eliminate  cages  and  barriers 
with  this  new  insulation  tester 

Now  you  can  perform  high-potential  tests  on  your 
equipment  with  minimum  danger  to  personnel.  That’s 
b^ause  the  current  output  of  General  Electric’s  new 
high-potential  insulation  tester  is  limited  to  5  milli- 
amperes — well  below  the  “let  go”  value. 

Testing  time  is  cut,  too — no  need  to  set  up  cages, 
barriers,  or  tape.  Tester  is  portable,  weighs  only  22 
lbs.  Simply  plug  it  into  any  115-voit  a-c  outlet  and 
start  testing. 

Line  surges  are  virtually  eliminated  in  output. 
Flash-overs  can’t  burn  insulation.  Neon  light  on 
panel  gives  warning  before  insulation  breaks  down. 
Output  is  adjustable  from  0  to  3500  volts,  with 
test  capacitance  up  to  .006  muf.  Bulletin  GEC-700. 


New,  fast -heating  G-E  iron  weighs  only  8V2-0Z. 


2.  New  G-E  portable  hi-pot  tester  is  easy  to  op>erate 


52 


August,  J 952  — ELECTRONICS 


TIMELY  HIGHLIG)ITS 
ON  G-E  COMPONENTS 


Four  ways  G-E  selenium  rectifiers 
meet  your  d-c  power  requirements 


Selenium  rectifiers  provide  the  elec¬ 
trical  designer  with  versatile  and  flexi¬ 
ble  means  of  getting  the  right  quantity 
of  d-c  power.  But  not  all  selenium 
rectifiers  are  alike.  Here  are  four  im¬ 
portant  “quality  points”  you’ll  find 
in  G-E  units  in  comparison  with  com- 
p>etitive  equipment: 

1.  Lower  forward  resistance  for 
higher  output  and  cooler  op)eration  - 
plus  lower  costs  in  other  circuit  com- 
pxments. 

2.  Less  back  leakage — for  higher 
efficiency  as  well  as  higher  output. 

3.  Cooler  operation — the  result  of 
the  above  characteristics  -since  there 
is  less  heat  to  dissipate,  less  ventila¬ 
tion  is  needed. 

4.  Slower  aging  which  extends  ex- 
p)ected  life  at  rated  output  to  over 
60,000  hours. 

And  of  course  the  G-E  line  is  com¬ 
plete,  to  meet  all  your  design  needs. 

For  a  complete  refresher  on  rectifier 
fundamentals,  circuits,  and  applica¬ 
tions,  send  for  the  new  28-{>age  G-E 
booklet  prepared  to  aid  the  design 
engineer.  Check  Bulletin  GET- 2350. 


Standard  stack  construction 


Tube-mounted  constructicai 


Miniature  cell  assemblies 


EQUIPMENT  FOR 
ELEaRONIC  MANUFACTURERS 


A  partial  list  of  the  thousands  of  items  in 
the  complete  G-E  line.  We'll  tell  you  about 
them  each  month  on  these  pages. 


Components 


M«t«rs  and  Instrumputs 
Capocitort 
Trantfonnprs 
Pultpoforming  n«twoH(t 
D«kiy  ltn«t 
Rpactors 
•Thyrit* 

Motor«gpn*rotor 

Indiictrols 
RRMStors 
Voltag#  Stabilizers 
Froctianal-hp  motors 
Roctifiors 


TWnors 

Indicating  lights 
Control  switches 
Generators 
Selsyns 
Relays 
Amplidynes 
Amplistats 
Terminal  boards 
Push  buttons 
Photovoltaic  cells 
Glass  bushings 
Dynomotors 


Development  and 
Production  Equipment 


Dual-rated  capacitors 
simplify  design  problems 

Meet  your  design  needs,  standardize, 
and  cut  inventories  with  these  G-E 
fixed  p>ap>er-dielectric  capjacitors. 
Equally  applicable  to  a-c  and  d-c, 
they  come  in  many  case  styles,  with 
ratings  from  236  through  660  volts 
a-c  and  400  through  1500  volts  d-c. 
All  units  are  treated  with  Pyranol* 
and  hermetically  sealed  to  prevent 
leakage  or  contamination.  Check 
Bulletin  GEC-809. 

Current-sensitive  relays 
stand  severe  vibrations 

G-E  current  sensitive  d-c  relays  are 
available  with  d-c  pickup  ratings  in 
step>s  from  4  to  1500  ma.  They  are 
esp>ecially  applicable  to  circuits  using 
limited  pwwer  for  energizing  coils — as 
in  aircraft.  Lightweight  and  corrosion- 
pwoof,  these  relays  withstand  severe 
vibration  and  opierate  at  rated  current 
through  a  wide  range  of  altitudes.  See 
Bulletin  GEC-834. 


Soldarmg  irons 
Rotittanca*wolding  control 
Curront'limitod  high-pot«ntlol  tostor 
tnsulotion  tostors 
Vocwum*tubo  voltmotor 
Phofooloctric  rocordors 
Domagnotizors 

*tog.  frodc  waHt  oF  Cowrol  flKfrtc  Co. 

I  OoRorol  Bactrlc  Company#  Soctloii  C667-21  | 

Schonocf  dy  S#  Now  York  ^ 

I  Plooto  tond  mo  tho  following  bulloHnsi 

I  Indicatot  \ '  for  roforonco  only  ^ 

*  X  for  plonning  on  immodiato  projoct  | 

I  □  GEC-700  High'Potontiol  Tottor  ■ 

I  □  GEC-809  Papor-DioUctric  Copocitori  • 

D  GEC-834  Curront-Sonsitivo  D-C  Roloyt  I 

I  □  GED-1583  Lightwoight  Soldoring  Iron 
I  □  GET-2350  Solonium  Roctifiort  | 

I  Nomn _ I 

I  Company -  | 


I  City  _  _  _  _Stoto  I 

I _ I 
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Checks  dialing 
on  Micro-wave 
and  Carrier  Current 
Equipment 

•  Brush  Recording  Analyzers  save  plotting 
and  testing  time  in  applications  everywhere. 
Here,  at  a  substation  of  the  Bonneville 
Power  Administration,  a  Brush  direct- 
coupled  dual  channel  amplifier  and  dual¬ 
channel  oscillograph  record  dialing  pulses 
for  a  maintenance  check.  The  test  immedi¬ 
ately  indicates  any  dialing  troubles  in  the 
system,  and  their  nature.  The  Brush  equip¬ 
ment  is  also  used  to  check  relay  operation, 
and  has  been  found  essential  to  keeping  the 
micro-wave  system  "on  the  air”.  Duplicate 
Brush  equipment  is  used  to  service  com¬ 
munication  facilities  in  each  Bonneville 
maintenance  area. 


MEASURES  ELECTRICAL  VARIABLES  .  . 


Brush  Direct’CoupleJ  Ampli- 

;  jor  Rack  Mounting. 

Model  BL-962. 

'This  high  gain,  low -drift  D-C  amplifier  is  designed  for  mount¬ 
ing  in  a  standard  19-inch  rack.  Other  Brush  amplifiers  and 
oscillographs  are  being  designed  for  rack  mounting.  When 
used  in  conjunction  with  Brush  direct-writing  oscillographs, 
amplifier  can  be  used  to  make  recordings  of  many  types  of 
phenomena  which  previously  required  complicated  intermedi¬ 
ate  equipment.  Voltage  gain  gives  one  chart  millimeter  deflec¬ 
tion  per  millivolt  input.  Frequency  response  is  essentially 
linear  from  D-C  to  100  cycles  per  second.  (Bulletin  F-69S) 


CHART  AVAILABLE  INSTANTANEOUSLY 


The  Brush  Magnetic  Oscillograph,  used  with  the  proper  Brush 
Amplifier,  makes  a  direct  chart  recording  of  voltage  or  current, 
or  of  physical  phenomena  such  as  strain,  pressure,  acceleration, 
torque,  force,  temperature,  displacement  and  vibration.  Either 
direct  inking  or  electric  stylus  models  available.  Gearshift 
provides  chart  speeds  of  5,  25,  and  125  mm  per  second.  An 
auxiliary  chart  drive  is  available  for  speeds  of  50,  250,  and 
1250  mm  per  hour.  Accessory  equipment  provides  event 
markers  where  an  accurate  time  base  is  required,  or  where 
it  is  desirable  to  correlate '  events.  Photo  shows  two-channel 
model  for  recording  of  two  phenomena  simultaneously. 


For  Bulletin  618  describing  these  instruments 
w  rite  The  Brush  Development  To..  Dept.  K-33, 
.3405  Perkins  Avenue,  Cleveland  14,  Ohio. 
Representatives  located  throughout  the  U.  S. 
In  Canada;  A.  C.  Wickman  Limited,  Toronto. 


THE 


11 

DEVELOPMENT  COMPANY  [TTliiffl 


Ntiilicltic  Ctyslals  h<  CitMiict 

MJIIItiC  IlCIrtMl 

tciistk  Inicis 
UltrasiikS' 

Mistiial  t  lisMtcIi  littnmts 
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Unique  spring  eonta^i  eon»iruy 
tain»  poMitire  contort  un^^^jj 

P  iping  action  im 
Po«itit^e  #v.-^ 


'on  main> 


TYPICAL  CIOSS  SICTION 


600  VOITS  D.  C  AT  SEA  lEVEl 

ISO  VOITS  0.  C.  AT  60,000  FEET  ALTITUDE 


VOLTAGE  RATING  5  AMPS 


These  new  Blue  Ribbon  Connectors  are  available  in  8,  16, 
24  and  32  contact  sizes.  Circuit  switching  or  re-routing  is 
easily  done  by  proper  wiring  between  contacts  and  plug-in 
member. 

AMPHENOL  1-S01  BLUE  DIELECTRIC 

This  new  dielectric,  used  in  the  Blue  Ribbon  Connectors,  has 
*been  developed  by  Amphenol  to  meet  the  demand  for  a  new 
and  better  dielectric.  It  easily  meets  the  requirements  of  the 
Army-Navy  Specifications  and  is  far  superior  to  melamine. 

This  diallyl  phthalate  resin-based  compound  combines 
nearly  perfect  dimensional  stability  with  high  insulation 
resistance,  a  lifetime  shrinkage  of  less  than  0.39c  and  an  arc 
resistance  exceeding  135  seconds  on  the  standard  ASTM  test. 


These  new  compact  and  lightweight  connectors  have  been 
designed  by  Amphenol’s  Engineering  Department  to  meet  the 
demand  for  connectors  that  are  easily  mated  even  when  out 
of  sight.  'They  provide  quick  disconnect,  with  low  insertion 
and  withdrawal  requirements,  for  electronic  sub-assemblies. 

The  rugged  construction  features  high  quality  dielectric, 
silver  base  plated  contacts  with  gold  plated  finish  and  stain¬ 
less  steel  mounting  plates.  Plug  contacts  are  supported  their 
full  length  on  the  tough  dielectric.  The  unique  spring  contact 
construction  is  self-cleaning  and  maintains  full  contact  at 
all  times!  This  same  contact  design  makes  it  impossible  to 
overstress  or  fatigue  the  spring  members.  The  contact  termi¬ 
nals  are  designed  to  accommodate  up  to  No.  16  stranded 
conductors. 


SPECIAL  PURPOSE  CONNECTORS 


The  Amphenol  Blue  Ribbon  principle  of  low  insertion  and 
withdrawal  force  can  be  adapted  to  many  special  types  and 
purposes.  Pictured  is  a  hermetically 
sealed  plug  with  an  adapted  16  con-  | 

tact  receptacle.  Special  round  con-  a  Ar 

figurations  with  and  without  keying  f  _ 

shells  are  available.  Mounting  plates  ‘ 

are  available  for  special  applications  2m  S  C  • 

such  as  small  complete  circuit  en-  g  \ 

closures.  The  Amphenol  Engineering  sS ;  9 
Department  offers  consulting  service 
in  the  designing  of  special  purpose  ^ 

Blue  Ribbon  Connectors. 


CONTACTS 


AMERICAN  PHENOLIC  CORPORATION 

1830  SOUTH  54th  AVENUE  •  CHICAGO  50.  ILLINOIS 
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HIGH  fURlTY  MCTAIS 
HIGH  VACUUM  CASTING 
SPECIAl  ALLOYS 
GF  (Got  Fr»«}  METALS 


Serving  up 

TONS 


of  Vacuum 
Melted 
Metals 


Fr«portno  mmdIm  of  vo<uum  molto^ 
•notaU  for  onolytit. 


PRODUCTION  on  vacuum  melted  metals  that  was  formerly  measured 
in  pounds  can  now  be  measured  in  tons.  Vacuum  Metals'  new  expanded 
facilities  are  capable  of  producing  3  tons  per  day  of  Gas  Free  High  Purity 
metals  and  alloys. 

Vacuum  melting  techniques  provide  metals  of  higher  purity  . .  .  and 
alloys  held  to  closer  composition  tolerances  than  ever  before  achieved 
commercially. 

The  unusual  physical,  chemical  and  electrical  prof>erties  of  these  metals 
have  proved  of  particular  value  for  applications  such  as  elearonic  and 
elearical  parts,  magnetic  materials,  bearing  materials,  diaphragms,  instru¬ 
ment  components,  and  Atomic  Energy  projects. 

Metals  now  being  vacuum  melted  include  copper,  nickel,  iron,  and 
molybdenum.  Further  information  will  be  furnished  gladly  on  request. 


VACUUM  METALS  CORPORATION 

Subsidiary  of  National  Research  Corporation 
70  MEMORIAL  DRIVE,  CAMBRIDGE  43,  MASSACHUSEHS 
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A  Simple  Solution  to  Remote  Indicating 
The  Giannini  Microtorque*  is  an  extremely  low 
torque,  instrument-quality  potentiometer  with  an 
elearical  output  proportional  to  the  angular  position 
of  the  shaft.  Its  compact,  light-weight,  rugged  and 
dust-proof  construaion  means  flexibility  in  appli¬ 
cations.  It  may  be  directly  connected  to  altimeters, 
temperature  and  pressure  instruments;  used  in  auto¬ 
matic  flight  equipment  or  in  industrial  laboratory 
installations  where  remote  indication  is  required. 
The  Microtorque*  is  designed  to  have  an  extremely 
low  starting  torque  and  a  negligible  operating  torque. 
The  low  mass  of  the  moving  parts  makes  the 
Microtorque*  useful  in  those  applications  where  an 
extremely  low  moment  of  inertia  is  essential.  The 
Microtorque*  is  a  proven  instrument  with  proven 
performance. 


For  information  on  this 
and  other  fine  instruments 
write  Dept.  P.  G.  I 

•miCI*OTOIROOE-“*T.M.  UCC. 
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HicftlMqim*  aft  availaMa  Iroui  tHtk  m 
quMlititi  at  ill  tf  Itts  • 


sTAtniiq  TvtmofwiM 

mxmm  Toaquc  tyhi  rmi  cmmht'*  mice*** 

l«02 

m  .M*  3M  «M  $1  t4S.M 

i.iM  .tM  «M  n  mm 

ttM  -Mt  m  m  n  t4«.M 

Ml  tm  12M  1«  $MM 

ia.Ma  MS  l.MS  ISM  !•  IM.M 

n.Ma  .MS  i.Ma  ism  i  mm 


I  NSTRUM  ENT- QUALITY 

POTENTIOMETERS 


M  fw  — t  Hwnntf  i  ¥m  M*  C. 

tMlf  wirMIii  tl  Ui  tr  tm.  Nr  timtm  m  tarftr 
attlWiii  w  RHctatlf  PM.  pitm  mM. 
mvn  MiaMMtWf*  tn  tiiUMi  Hi  Om  liMiiRi  t««  IvpM: 
Tn»  t:2Sr  ir  *rtlMlriMl  MMIm.  HkImM  MMm 

UaNli  M  HMWMitlipt. 

Typat:SM*MHi.OMlrkRliRtoliiR.MM>— kRiMlaUMi.CmwwM 
•mil  Mm  Ml  MMl  mM  tf  «M. 


CtonniiU  alto  produces  potentiometers  of 
various  types,  including  non-linear  func- 
tions,  and  tapped  wituSngt. 


show  the  output  of  any  sensing  element  which 
provides  a  calibratable  d-c  signal. 

The  maximum  of  126  points  per  Indicator  is 
for  measurement  of  thermocouples  connected  to 
toggle  switches  on  the  instrument.  Using  rotary 
or  push  button  switches,  the  totals  become  96  and 
48  respectively.  Push  buttons  are  normally  sup¬ 
plied  with  interlocks  to  assure  one-at-a-time 
operation,  but  when  desired  the  interlocks  can 
be  disconnected  so  that  several  switches  may  be 
closed  simultaneously,  causing  the  instrument 
to  give  the  average  of  those  points. 

As  many  as  96  Thermohm  electrical  resistance 
thermometers  may  be  connected  to  the  Indicator, 
using  either  toggle  or  rotary  switches.  The  num¬ 
ber  of  points  for  load  cells  and  other  non-tem¬ 
perature-sensing  elements  depends  on  their  re¬ 
quirements,  but  the  Indicator  can  acconunodate 
more  points  than  any  other  self-contained  Indi¬ 
cator  available  today. 

The  equipment  is  described  in  our  Catalog 
ND46(1).  Whether  or  not  you  require  this  in¬ 
formation  at  present,  we  will  be  glad  to  send  a 
copy  for  reference.  Address  our  nearest  office, 
or  4979  Stenton  Ave.,  Philadelphia  44,  Pa. 


The  scientist  or  test  engineer  who  has  a  Sjieedo- 
max  Model  G  Electronic  Indicator  at  his  disposal 
is  ready  to  save  himself  a  lot  of  time  and  energy  in 
running  tests  at  as  many  as  126  different  locations. 

A  flick  of  the  finger  connects  the  desired  sens¬ 
ing  element  to  the  Indicator  .  .  .  the  instrument’s 
calibrated  drum  whirls  to  the  reading  .  .  .  the 
drum  stops  dead  still.  The  entire  operation  takes 
only  4 ' 2  seconds  for  consecutive  readings  at  op¬ 
posite  ends  of  the  scale.  Minimum  time  for  close- 
together  points  is  only  a  fraction  of  a  second. 
Logging  speed  depends  only  on  the  operator. 

MANY  CALIBRATIONS  AVAILABLE 

The  condition  most  frequently  measured  with 
these  Indicators  is  temperature,  with  stress  and 
strain  a  close  second.  However,  many  other  quan¬ 
tities  suggest  themselves,  since  the  Indicator  can 


Jrl.  Ad  N  1)46-420(1) 
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duroglass  is  fully  tempered  to 

meet  uitderwriters  requirements  for 
television  implosion  plates  .  .  .  available 
in  or  14"  thickness,  formed  or  flat. 


There  is  no  finer  temptred  glass 
for  implosion  plate  use. 

We  Invite  your  Inquiries. 


Chicago  dial 


company 


2919  S.  LaSalle  Street  •Chicago  16#  llllnolt 

Fabricators  of  precision  glass  parts  for  industry 
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SPECIFICATIONS— MODEL  ST-SB 


FREQUCNCY  RESPONSE 
Vertical  Amplifier 

DC - 0  to  400  kc.  4-0.  -20%.  not  more  than  50^ 

AC  —  —10  cycles  to  400  kc.  +0,  —20%.  not  more  t 
Probe  ■  —2  cycles  to  400  kc.  4^.  —20%.  not  morel 
Response  independent  of  gain  or  attenuator  setting 
Horizontal  Amplifier 

DC - 0  to  400  kc.  +0.  —20%.  not  more  than  50? 

AC - lOcycles  to  400  kc.  4-0.  —20%.  not  more  t 

Response  independent  of  gain  or  attenuator  setting. 

SENSITIVITY 

Vertical .  . . . 


PRECISION 

THAT 


.AC  10 mv.  rms/inch 
OC-28  me.  dc  'inch 
AC— 15  me.  rms/inch 
DC— 42  me.  dc^inch 
130  me.  rms/inch 


Horizontal 


Probe 

Deflection  Plates  Direct 
Vertical 
Horizontal 


Reliable  General  Electric  Instruments 
Offer  Extreme  Versatility  in  Lab  and 
Industrial  Applications 


22  eolts  rms  inch 
25  eolts  rms/inch 


SWEEP 

Range  Triggered  or  recurrent  2  cycles  to  30  kc  (may  be  extended  downwards 
by  adding  external  capKity  Kross  panel  jacksi. 

Sync  -  4-Internal.  4.line  and  -Ext.  (requires  —.3  eolts  peak  to  peak  for  ex 
ternal  sync). 

Sweep  Expansion  -  At  least  4  times  tube  diameter 

PHASE  SHIFT— Negligible  phase  shift  between  amplifiers  from  0  to  300  kc. 

BLANKING— Z-axis  blanking  requires  20  eolts  peak  to  blank. 

CALIBRATION— Seven  voltages  available  by  selector  switch: 

.1,  .3.  1.  10,  30  100  and  300  volts  peak  to  peak  :fcl5%. 

DIRECT  CONNECTIONS  TO  DEFLECTION  PLATES- AvailaUle  through 
capaators  internal  positioning  circuits  still  function. 

AMBIENT  TEMPERATURE  RANGE-IT  XoVTC. 

POWER  REQUIREMENTS-105'125  volts.  50/60  cycles  power  consumption 
approximately  120  watts.  (By  a  simple  wiring  change,  may  be  operated  from 
210-250  volt  line.) 


STABILITTi’  is  the  keynote  of  the  ST-2B  all¬ 
purpose  scope,  shown  in  the  picture  above. 
Designed  to  permit  a  choice  of  short,  medium 
or  long  persistence  CR  tubes,  the  unit  incor¬ 
porates  identical  direct  coupled  vertical  and 
horizontal  amplifiers.  Filaments  and  screens 
on  the  first  amplifier  stages  are  regulated.  Ver¬ 
tical  selector  switch  allows  choice  of  probe, 
calibration,  AC  or  E)C  inputs. 

Across  the  board  against  4  conventional 
scopes,  the  General  Electric  ST-2B  tests 
superior  in  1 1  different  charaaeristics. 


Typ*  ST*2  A— For  gener¬ 
al  purpose  use  in  labor¬ 
atories.  Excellent  wide 
frequency  response  for 
TV  receiver  circuit 
work  and  industrial 
testing.  Special  features 
include  a  DC  vertical 
amplifier  to  adapt  the 
equipment  to  a  wide 
range  of  applications. 
Deflection  pattern  can 
be  expanded  to  several 
times  the  diameter  of 
5-inch  tube. 


Typ*  ST-2C— A  5-inch 
scope  particularly  use¬ 
ful  where  wide  fre¬ 
quency  response  plus 
portability  are  required. 
Ideal  for  maintenance 
of  microwave  installa¬ 
tions  and  TV  stations. 
Low  capacity  input 
probe  .  . .  Z-axis  input 
.  .  .  calibration  volt¬ 
ages  provided  .  .  .  de¬ 
flection  plates  avail¬ 
able  . . .  hard 
tube  sweep. 
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Germanium  Diode  Checker  Type  ST-12A 

—A  new  G-E  instrument  for  use  in  labora¬ 
tories,  quality  control  groups,  service  shops 
—wherever  there  is  need  for  checking  the 
static  charaaeristics  of  diodes.  Spec^cations 
-POWER  REQUIREMENTS:  105-1 25  volts, 
50/60  Icycle,  approximately  10  watts.  FOR¬ 
WARD  RANGES:  Current— 0.3, 1.2,6aad  12 
milliamperes  full  scale.  Voltage— .  3  and  1.2 
volts  full  scale.  INVERSE  RANGES:  Current 
— 60, 1 20,  300  and  1 200  microamperes  full 
scale.  Voltage— 3, 12  and  120  volts  full  scale. 

Other  applications:  general  resistance 
checker  (10  ohms  to  6  megohms)  . . . 
accurately-metered  power  supply  . . .  form¬ 
ing  elearolytic  capacitors  and  checking  DC 
leakage  current. 


LABORATORY  EQOlPMENT 
PAYS  BIG  OlVIOENOS 


TV  Channel  Sweep  Generator  Type  ST>11A 

—Covers  all  12  VHP  television  channels  and  is 
designed  primarily  for  TV  receiver  production 
line  testing.  Simple  to  operate:  one  front-panel 
control  selects  the  sweep  range  and  markers 
simultaneously.  On-oif  switch  and  side-band  con¬ 
trol  switch  are  also  on  the  front  panel.  Separate 
crystal  for  each  TV  channel  .  .  .  picmre  and 
audio  carrier  markers  available  simultaneously. 

This  instrument  combines  the  characteristics 
of  General  Electric’s  ST-4A  Variable  Permea¬ 
bility  Sweep  Generator  and  ST-5A  Crystal  Con¬ 
trolled  Marker  Generator. 


r 


■1  wm  CHECK  OFF  THE  FOCE  BUILCTIMS  THAT  YOU  NEED  m  ■ 


□ 

□ 

□ 


Type  ST-2A  Scope 
Bulletin  XS2-127 

□ 

Typo  SM2A 

Dtodo  Chock#  r 
Bullotin  ECL  3 

Type  ST-2B  Scope 
Bulletin  ECL'4 

□ 

Typo  ST  4A 

Type  ST-2C  Scope 
Bulletin  X52  147 

Swoop  Gonorator 
Bullotin  X52-0U 

Type  SMI  A 

Chennel  Sweep 

r-|  Type  ST  SA 

LJ  Mirker  Generelor 

BuH«tin  ECL  1 


Bullftin  X521?8 


G«n«rol  CUcfrk  Company,  Soction  432 
Eloctronics  Pork,  SyrocvM,  Now  York 

Float#  tond  mo  withovt  chorgo  tko  bullotint  chockod  at  loft. 

NAME _ 

COMPANY  OE  TITLE - 

ADDRESS _ 

CITY _ _ _ STATE _ 


L... GENERAL 


ELECTRIC.. 


ji 
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to  anchor  windings  securely 


Want  coil  forms  that  practically  guar¬ 
antee  your  leads  will  be  anchored 
securely? 

Try  Speer.  Their  nigged,  well-made  coil 
forms  possess  patented  notches  at  both 
ends.  These  notches  are  designed  so  that 
the  leads  of  the  coil  may  be  wound 
around  and  then  fastened  securely,  with 
a  minimum  of  time  and  labor. 

Speer  coil  fcMrms  are  molded  from  min¬ 
eral  filled  material,  iron  powder,  or 
metallic  oxides,  and  have  from  two  to 
six  terminals.  Their  effectiveness  has 
been  proved  by  actual  performance  in 
hundreds  of  circuits,  under  all  types  of 
operating  conditions. 

See  what  they  can  do  fw  you . . . 

Write  today  for 
information  on  epeeificatione 


St.  Mofy*,  P«nn*ylva 
A  Subsidiary  of  Spoor  Carbon 
OTHER  SURSIDIARIESi  Jeffort  Eloctromcs, 
Intornational  Graphito  &  Eloctrodo  O 


Othor  Spoor  Products  for 
tho  Eloctronics  Industry 

anodes  *  contacts  •  fixed  carbon  resistors 
iron  cores  ■  discs  ■  brushes  *  battery  carbon 
graphite  plates  and  rods 
also 

R.  F.  coils  •  ceramic  capacitors  •  capristors 
highvoltage  condensers  *  disccapocitors  ■  chokes 
made  by 

Joffors  Eloctronics,  Inc. 
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why  California  comes  to  Brooklyn 
for  sheet  metal  fabrication 


West  Coast  electronic  manufacturers  reach  3000  miles  across  the 
country  for  Karp-fabricated  cabinets  because: 

. . .  they  know  Karp's  experience  with  leaders— both  large  and 
small— of  the  electronic  industry  qualifies  Karp  to  solve  their 
problems  in  the  design  stage . . .  economically,  quickly,  practically. 

...  they  know  they  can  often  draw  upon  Karp’s  thousands  of 
existing  dies ...  to  eliminate  the  need  for  much  costly  tooling. 

. . .  and  moMt  of  all,  they  know  that  when  their  cabinets  leave 
the  Karp  plant,  all  dimensions  are  correct . . .  every  hole  is  drilled 
clean  and  positioned  accurately  . . .  the  finish  is  perfect. 

If  you  would  like  to  learn  how  Karp  methods  can  be  applied  to 
your  problems,  write  for  complete  details.  Or,  if  you  are  on  the 
West  Coast,  August  27-29,  be  sure  to  visit  our  booth  (No.  423)  at 
the  Western  Electronic  Show,  Long  Beach,  California. 

Karp  Metal  Products  Co.,  Inc.,  215  63rd  Street,  Brooklyn  20,  N.  Y. 


Rugged  ret  altraetive  . . .  This  cabi¬ 
net  for  Applied  Electronics'  10- watt 
radiotelephone  (bottom)  had  to  be 
rugged  enough  for  small  boat  usage, 
yet  attractive  enough  to  sell.  The  top 
cabinet,  specially  designed  for  one  of 
Hewlett  ■  PackartCs  Electronic  Fre¬ 
quency  counters,  is  low  cost  yet  dis¬ 
tinctive.  And  among  other  leading 
West  Coast  electronic  manufacturers, 
Packard-Bell  is  a  regular  user  of 
cabinets  built  by  Karp. 


J  -  MOST  COMnnE  FACILITIES  FOE  lAEGE  AND  SMALL  tUNS  OF 

■  ^ CUSTOM-BUILT  SHEET  METAL  FABRICATION 

ENOINfilRING  -t-  TOOLING  -t-  PRODUCTION  +  FINISHING  AND  ASSEMBLY 


ELECTRONICS  — August,  1952 


63 


August.  1952  — ELECTRONICS 


THEY'RE  NEW... 


AND  THEY'RE  THOMPSON  TOO! 


COAXIAL  SWITCHES 

designed,  •ngine«r«d/  manufactu 


by  flhompson 


CA^,  trST  rntth 
ually-octuat.d  RG-17/U 
Coaxial  Switch  with 
Iricol  and  machonlcak 
inlorlock. 


Modal  CA-2*,IPdT,  115  vek,  60  cydo, 
AC  motor-actwalod  Cooxiel  Switch  for  «m 
with  RG-9/U  cablo. 


Modal  CA->I,  2m  Sondng  or  LoUaf 
Switch.  115  voH,  3«0-1000  cydo  AC  looler 
oclwaler.  Switching  ipood,  15—35  Rov/wc. 
For  tno  wMi  RG-5S/U  cobio. 


Every  increase  in  the  scope  and  tempo  of  electronics 
creates  new  and  stringent  demands.  Keeping  abreast 
through  development  and  manufacture  of  a  reliable  line  of  spe* 
del-purpose  electronic  equipment  is  the  business  of  Thomp¬ 
son  experimental  laboratories  and  manufacturing  plants. 

Lik«  manj  Other  Thompson  electronic  developments,  the 
three  new  coaxial  switches  illustrated  were  designed,  engi¬ 
neered  and  manufactured  to  meet  the  rigid  requirements  of 
modern  microwave  components  and  accessories.  Complete 
technical  information  is,  of  course,  available  upon  request. 

Whatever  your  problems  may  be— in  coaxial  switches,  an¬ 
tennae,  spedalixed  test  equipment  or  wave  guide  and  coaxial 
components  and  accessories— Thompson’s  experience- 
proved  research,  development  snd  production  fadlides  at 
both  Cleveland  and  Columbus,  Ohio  are  at  your  service. 


Tompson  Q  Products ,  Inc. 

ELECTRONICS  DIVISION  ■  2196  CLARKWOOD  RD  •  CLEVELAND  3,  OHIO 


A  MESSAGE  TO  AMERICAN  INDUSTRY  •  ONE  OF  A  SERIES 


Aid  or  Trade? 

A  CRISIS  AHEAD 


A  crisis  in  the  foreign  trade  relations  of  the 
United  States  is  in  the  offing.  It  is  a  crisis 
caused  by: 

1.  E^orts  of  producers  in  friendly  nations 
to  earn  more  dollars  by  increasine  ex> 
ports  to  the  United  States,  and 

2.  Efforts  of  industries  in  the  United 
States  which  would  be  hiirt  by  competi¬ 
tion  from  these  imports  to  keep  them 
out. 

This  crisis  is  a  threat  to  the  effectiveness  of 
American  leadership  in  the  crucial  effort  to 
build  the  nations  of  the  free  world  into  a  strong 
and  unified  group.  It  is  the  purpose  of  this 
editorial  to  advocate  a  constructive  approach 
to  the  difficult  situation  that  is  developing. 

Background  of  the  Crisis 

I 

Most  countries  in  the  free  world  — with 
American  aid  — have  managed  to  push  their 
outputs  well  above  prewar  levels.  As  they 
have  done  so,  they  have  been  urged  by  our 
highest  government  officials  to  increase  their 
exports  to  us.  Sales  in  our  market  enable  these 
countries  to  earn  dollars  which  they  use  in 
turn  to  buy  the  products  of  America’s  farms 
'  and  factories.  Thus,  as  they  become  self-sup¬ 
porting,  the  need  of  American  aid  is  reduced. 


But  as  these  efforts  to  export  more  to  the 
United  States  have  promised  increasing  suc¬ 
cess,  competitive  American  producers  have 
become  increasingly  alarmed  about  what  that 
success  might  do  to  them.  Consequently,  they 
are  seeking  more  protection  — by  appeals  to 
the  U.  S.  Tariff  Commission  to  recommend 
higher  import  duties  and  by  appeals  to  Con¬ 
gress  for  new  laws  to  discourage  imports. 

Our  Friends  Protest 

A  year  ago  Congress  answered  one  of  these 
appeals  by  imposing  a  quota  on  imports  of 
dairy  products.  Now,  among  many  other  legis¬ 
lative  proposals  being  strenuously  pressed  is 
a  move  to  extend  the  scope  of  “Buy  American’’ 
legislation.  A  year  ago  the  U.  S.  Tariff  Com¬ 
mission  had  only  four  petitions  for  increased 
import  duties  on  its  docket.  Since  then  four¬ 
teen  more  petitions  have  been  filed  and  others 
are  definitely  on  the  way. 

Faced  by  these  mounting  efforts  to  block  the 
sale  of  their  products  in  the  American  market, 
no  less  than  eleven  friendly  nations,  including 
Great  Britain,  France,  Italy,  Canada,  the  Neth¬ 
erlands,  Switzerland  and  Denmark,  have  filed 
protests  with  our  State  Department.  Through 
many  of  the  protests  runs  one  refrain. 
Although  stated  in  diplomatic  language,  it 
might  be  correctly  paraphrased  to  say;  “In 


sending  us  aid  you  have  made  it  very  clear  that 
you  want  us  to  get  on  a  self-supporting  basis  at 
the  earliest  possible  moment.  But,  when  we 
begin  to  make  headway  in  that  direction  by 
trying  to  sell  you  more  of  the  things  we  are 
equipped  to  produce,  you  start  closing  your 
market  to  us."  The  threat  of  European  resent* 
ment  against  the  United  States  being  stirred 
up  by  this  argument  is  obviously  great 
At  the  same  time  there  exist  groimds  for 
special  resentment  in  the  United  States  against 
certain  prospective  imports  of  European  man¬ 
ufactured  goods  -  those  of  machine  tools,  for 
example.  In  part  these  will  be  produced  with 
machinery  that  has  been  sent  to  Europe  as 
part  of  our  economic  aid  program.  With  abso¬ 
lutely  no  diplomatic  language  involved,  the 
argiiment,  which  will  be  extended  much  far¬ 
ther  than  the  facts  would  justify,  will  run:  “We 
gave  those  people  the  equipment  that  they  now 
use  to  cut  our  throats!”  This  line  of  argument 
will  find  response  among  workers  as  well  as 
employers  in  industries  faced  by  more  compe¬ 
tition  from  imports.  Labor,  too,  is  keen  for  pro¬ 
tection  against  more  foreign  competition. 

Aid  or  Trade? 

As  between  continuing  direct  economic  aid 
to  Europe  or  accepting  the  imports  that  would 
make  those  coimtries  self-supporting,  some 
would  prefer  to  continue  the  aid  program. 
They  argue  that  the  tax  machinery  of  the  fed¬ 
eral  government  can  spread  the  burden  of  aid 
broadly,  while  we  have  no  comparable  ma¬ 
chinery  that  can  cushion  the  shock  to  individ¬ 
ual  industries,  firms  and  communities  that  may 
result  from  stepped-up  imports  of  competitive 
products. 

As  we  see  it,  this  position  is  untenable.  It 
would  make  rubbish  of  our  Atlantic  Charter 
promise  “.  .  .  to  further  the  enjoyment  by  all 
States,  great  or  small,  victor  or  vanquished,  of 
access,  on  equal  terms,  to  the  trade  and  to  the 
raw  materials  of  the  world  which  are  needed 
for  their  economic  prosperity.”  It  would  be 
an  admission  that,  for  all  our  profession  of 
faith  in  competition  and  our  opposition  to 


European  cartels,  we  really  don’t  believe  in 
competition. 

U.  S.  Solf-Intorost 

The  people  of  this  country  have  invested 
billions  of  dollars  and  seven  years  of  hard 
work  in  the  attempt  to  put  our  allies  on  a  self- 
supporting  basis.  If  we  keep  their  goods  out  by 
raising  trade  barriers,  we  are  directly  defeating 
our  own  purposes. 

Also,  in  moving  to  protect  some  groups  of 
American  producers  we  should  be  hurting 
others.  For  many  American  producers  the  ex¬ 
port  market,  which  this  year  will  take  about 
$14  billion  of  civilian  goods,  spells  the  differ¬ 
ence  between  operating  at  capacity  and  closing 
down  25%  of  their  facilities.  When  we  discour¬ 
age  imports  we  cut  off  dollar  earnings  by  other 
nations  which  are  spent  here  to  keep  some  of 
our  factories  and  farms  going. 

At  the  same  time,  it  must  be  recognized  that 
certain  American  industries  and  their  capacity 
to  maintain  employment  will  be  hurt  by  in¬ 
creased  imports.  Hence  it  becomes  critically 
important  for  the  United  States  to  formulate 
a  national  program  designed  to  help  these  in¬ 
dustries  and  communities  take  up  the  shock. 

There  is  no  neat  and  simple  prescription  by 
which  this  can  be  done,  but  several  possibili¬ 
ties  have  been  suggested.  One  on  whiclWiere 
is  gener2il  agreement  is  that  tariff  reductions 
should  be  gradual.  To  cushion  their  impact,  the 
government  might  well  give  preference  on  de¬ 
fense  orders  to  industries  and  areas  adversely 
affected  by  an  increased  volume  of  imports. 
Direct  assistance  to  workers  and  companies  in 
shifting  to  different  lines  of  business  may  be 
worth  consideration. 

These  are  by  no  means  all  the  possibilities. 
They  may  not  even  be  the  best.  But  they  do 
serve  to  suggest  the  necessity  for  flexibility 
and  imagination  in  dealing  with  the  growing 
crisis  in  trade  relations.  Our  ingenuity  in  de¬ 
veloping  new  ideas  to  meet  this  crisis  may  well 
be  a  decisive  factor  in  our  effort  to  weld  the 
free  nations  into  a  strong  and  durable  alliance. 

M(GraW‘Hill  Publishing  Company,  fac. 
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RICOtDING  CORm>tATION 


lipvrt  Diviti««;  25  Worran  Straal,  Naw  York  7,  N.  Y. 

Canadian  Diviaian:  Waltar  P.  Down*,  lid..  Dominion  Squoro  Bldg.,  AAonIraol 


setting 


new  records 


That’s  why  the  name  presto  is  your  assurance  of  better  disc  quality,  proven  every 
day  by  presto  users  in  studios,  stations  and  schools  around  the  world. 


Wherever  you  go  there’s  presto  . . .  out  in  front 
in  disc  preference.  To  users  of  presto  discs  the  reason  is 
obvious . . .  these  discs  perform  belter,  presto  performance  is  a 
result  of  careful  craftsmanship  and  quality  control  from  the 
meticulous  preparation  of  the  aluminum  base  right  through  to  the  final 
inspection  and  packaging  of  each  individual  disc  in  the 
world’s  most  modem  disc  plant 


'/■ 


WORLD'S  LARGEST  MANUFACTURER  OF  PRECISION  RECORDING  EQUIPMENT  AND  DISCS 


JSomcic  jCabotatoneS 

INCORPORATED 
BEVERLY,  MASSACHUSETTS 


Cotolog  on  roqwotf. 
Writ*  (on  your  com* 
pony  Uttorhood) 
D«pt.  C.  BOMAC 
loborotoriot  Inc., 
iovorly.  Mou. 


omac 


nnoun 


The 

A  DUAL  TR  TUBE 


Each  section  of  the  BL27  is  eiectricolly  similar  to  Type  1B63A.  The 
two  sections  have  a  common  wave  guide  wall  and  a  common  gas  fill. 
Used  with  short-slot  hybrids,'*  the  BL27  provides  a  highly  compact 
duplexer  of  utmost  simplicity,  with  excellent  performance  over  the 
band  of  8500-9600<  me.  with  respect  to  both  transmission  and  recep¬ 
tion  characteristics. 

1.1.1.  Fahrvfvy,  1952,  Pa#*  1B0 


For  additional  information 
write  for  Technical 
Bulletin  T-19. 


W«  invite  your 
inquiries  recording 

•  ENGINEERING 

•  DEVELOPMENT 

•  PRODUCTION 
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DIODE  FILTER 


TRIODE  PLATE 
COUPLER 


VERTICAL  INTEGRATOR 


AUDIO  OUTPUT  CIRCUIT 


PENTODE  PLATE  COUPLER 


ERIE  RESISTOR  CORP.,  ERIE,  PA. 

LONDON,  ENGLAND  •  •  •  •  TORONTO,  CANADA 


Save  Space  —  Time _ Cost 

and  Improve  Stability 


ERIE  PRINTED  CIRCUITS 


Erie  Resistor  began  the  development  o|  Printed 
Circuits  in  1940.  Since  then  the  advantages  o{  Printed 
Circuits  have  been  amply  demonstrated  and  Erie  has 
made  importanti  contributions  in  the  held. 

By  bonding  !rthe  complete  or  partial  circuit  to  a 
ceramic  base  piste;  the  work  of  severed  capac^ors  may 
be  combined  in  one  installation  unit.  Erie  Printed 
Circuits  have  shBplihed  design  and  production  problems 
for  manufactuflirs  of  radio  and  television  receivers, 
hearing  aids,  eid  other  electronic  products,  iacluding 
various  military-  equipment  requiring  sub-ml8iaturiza- 
tion.  Such  prcnucts  may  be  reduced  in  size,  weight, 
and  cost,  at  tha  same  time  that  they  are  mede  more 
reliable  in  service. 


•  Ftwtr  tel«l«r«d  connection*  moon  to*$ 
inctollotion  time. 

O  Ono  inctollotion  unit  roplococ  covorol. 

•  Fowor  connoctionc  moon  fowor  wirinf  orrort. 
c.  Circuit  ctoWHty  Ic  improvod  tKroufh 

cimpiificotion. 

•  Lower  coctc  for  procuromonf  ond  ctocli 
mointononco* 

•  Other  motoriol  cocic  ore  docroocod  by 
cmollor  tlio,  lifhtor  weight. 
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Operations  "Records  Show 


♦  ♦  ♦ 


V^^ohn  H-  Ditt«Bor« 
AsslstAt  supt.  of  Cooaualcfttloas 


ran  /.mer, can- Groce  Airways;  Inc.,  p.onee 
American  a,rline  has  served  the  west  coast  c 

employ  E.mac  tubes  is  to  employ  the  best 


EITEL-McCULLOUGH 

5AN  BRUNO.  CALIPfto 


Pan  Amer<can'Grace  Airwavs.Inc. 


lltal-MoCuUoash,  Ine. 

798  Stta  ttatAo  knou9 
Sao  Bruno,  CALlfomla 

Oontlononi 

Panofro  oparatloiu  records  thou  that  Binao 
tubai  hara  avaragad  orar  10,000  hours  of  aanrlea  for 
us  In  tha  ground  stations  sanring  our  dally,  daluxa 
DC-6  El  XntarAnarieano  flights  down  tha  wast  coast 
of  South  Anarlea*  Rasults  In  tarsu  of  afflelaney, 
aoonoagr,  and  all-around  dapmdablllty  hara  prorao 
to  us  that  Blnae  tubas  ara  of  tha  hlghast  alaetronic 
standards* 

Vary  truly  yours. 


•  .  .  Elmac  tubes  are  of  th< 
highest  electronic  standard- 
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WALDES  TRUARC  RINGS  REPLACE  COTTER  PINS 
SAVE  44%  IN  LABOR  AND  ASSEMBLY  COSTS 


COTTER  PIN  WAYs  TIinI  whitl  ihelt  in  lighttr  ositnibly  rnquiru  cotttr  pin, 
woihtr.  OiKiculty  in  drilling  perfect  hole  causes  rejects.  Assembly  is  slow,  costly. 


TRUARC  WAY:  Woldes  Truorc  "E  ring  fits  into  groove  in  shoft;  locks  as¬ 
sembly  securely  for  life.  Groove  is  quickly,  eosily  cut, . .  assembly  is  simple,  speedy. 


Brown  &  Bigelow,  St.  Paul,  Minn.,  saved 
$6.95  per  thousand  units  by  incorpo¬ 
rating  Truarc  Rings  in  the  design  for  the 
REDI-FLAME  compressed  gas  desk 
lighterl  In  spite  of  greater  initial  cost 
of  Truarc  Rings  as  against  cotter  pins, 
they  were  able  to  cut  machining  and 
assembly  costs  drastically— for  an  over¬ 
all  savings  of  44yel 

Redesign  with  Woldes  Truarc  Rings 
and  you  too  will  cut  costs.  Wherever 
you  hove  a  fastening  problem... wher¬ 


ever  you  use  machined  shoulders,  bolts, 
snap  rings,  cotter  pins,  there's  a  Truarc 
Ring  designed  to  do  a  better  job  of 
holding  parts  together. 

Woldes  Truarc  Rings  are  precision- 
engineered  . . .  quick  and  easy  to  assem¬ 
ble  and  disassemble.  They  can  be  used 
over  and  over  again. 

Find  out  what  Truarc  Rings  can  do 
for  you.  Send  your  blueprints  to  Woldes 
Truarc  engineers  for  individual  atten¬ 
tion,  without  obligation. 


COMPARATIVE  COSTS 

Colfur  Pin  Woy  Truarc  Way 


Moftriol 

SPorM 

Malarial 

SPorM 

Shaft 

.48 

Shaft 

.33 

Coltor  pin  .46 
Waihor  1.30 

Truarc  ring  8.68 

2.44 

9.03 

Labor 

labor 

Short 

Wothor 

10.22 

.72 

Shaft 

2.27 

Asiombl' 

y  9.28 
20.22 

Atsambly  4.41 
6*61 

TOTAL 

$22.66 

TOTAL 

$13.71 

TOTAL  SAVINGS  WITH  TRUARC  RINGS: 
$A.«S  ar  44% 


For  prtdtloii  intomal  iroovliif  ind  wdorciittliii . . .  WaMoo  Croovhig  TaoL 

SEND  FOR  NEW  BULLETINS 


WaldM  Kohlnoor,  Inc,  47-16  Aunal  Ptoca,  L  I.  C.  I,  N.  Y. 
Plaow  Mnd  anglnoaring  tpudfieatloni  and  data  an  Waldo* 
Truarc  Rolalntng  Ring  typo*  chockod  bdaw.  E0t4 

□  Bullolin  *5  Salf-locklng  ring  typo* 

□  lullatln  *6  Ring  typo*  for  taking  up  ond-pioy 

□  Bullotin  *7  Ring  typo*  for  radial  oiiombly 

□  Bullotin  PR  Basic  typo  rings 

O  Sond  mo  information  about  tbs  Waldos  Grooving  Tool. 


WALDES  ROHINOOR,  INC.,  LONG  ISLAND  CITY  1,  NEW  YORK 

oust*  nvuc  •last  <■*  ruiat  viraTictc*  sv  osi  os  osai  or  ral  voiiswis* 

I.S.  Mrisni  l.4lt.I>l:  4.414.441:  4.444.441;  4  444.444:  4.441.444;  4.444.1441 

C.444.444:  4.444.444;  4.444.444;  4.444.4t4i  4.441.4*4;  4.4*4.**l  444  4T444  4444444  4444144. 


Company _ 

Butinot*  Addrou 
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We  put  the  ocean  in  a  box..* 


In  addition  to  the  many  complex 
problems  solved  by  Ford  for  the 
Military  Services  there  have  been  less 
complicated  ones  such  as  “bench- 
testing”  a  top-classified  mechanism 
by  using  input  signals  to  simulate  the 
motion  of  a  ship  on  the  open  sea. 
Ford  produced  these  signals  within 


the  limited  confines  of  a  box. 

Whatever  the  problem  in  intricate 
computing  devices,  no  matter  how 
simple  or  complex,  Ford  has  the  en¬ 
gineering  “know-how”  for  its  suc¬ 
cessful  solution.  For  37  years.  Ford 
has  pioneered  in  the  field  of  nationally 
important  automatic  equipments  with 


a  record  of  outstanding  success. 

That  is  why  Ford  Instrument 
Company  is  usually  considered  first 
to  research,  develop,  design  and  pro¬ 
duce  mechanical,  hydraulic,  electro¬ 
mechanical,  and  electronic  instru¬ 
ments  and  components  for  specialized 
military  and  industrial  applications. 


If  you  are  a  qualified 
engineer —  either  experi¬ 
enced  on  automatic  equip¬ 
ment  design  or  a  recent 
graduate— and  are  inter¬ 
ested  in  your  Tomorrows, 
consider  Ford  today. 
Write  for  informotion. 


FORD  INSTRUMENT 
COMPANY 

DIVISION  OF  THE  SFEEItY  CODFOEATION 

31-10  Thomson  Ave.,  Long  Island  City  1,  N.  Y. 
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a  trademark  of  E.  I.  DuPont  Co.  for  polytetrofluoro' 
ethylene.  It  is  supplied  by  C-D-F  in  tapes  and  sheeH, 
both  plain  and  fibre  glass  cloth  suppoftcd. 


HEAT  RESISTANT 
Teflon  may  be  used  conlinuoutly  at 
200°C.  (392'’F.)j  or  for  thori  peri¬ 
od!  at  250°C  (483°F)  Meet! 
A.I.E.S.  Slandardt  for  Clou  H 
elettrical  insulation. 


MOISTURE  RESISTANT 

Teflon  products  hare  practically 
zero  water  absorption  and  are 
unaffected  by  fungus,  humidity  and 
temperature  changes.  It  remains 
pliable  at  -87  5°C.  MOO°F  j 

;  ARC  RESISTANT 

T efion  will  not  carbonize,  but  rather 
w<(l  vaporize.  When  the  arc  is 
extinguished,  full  insulation  is 
rr.'Drcd 

CHEMICAl  RESISTANT 

Teflon  is  the  most  inert  of  all  com- 
/  mercial  thermoplastics  and  is  not 

I  pffsited  by  any  known  solvent. 


LINING  SLOTS  CiO-fsheets  of  fibre  glass  cloth 
svpported  Teflon  cats  1M  cold-formed  into  easily  loaded 
slot  liners.  Teften  is  naturally  slippery  smooth,  with  plenty 
of  "enop  bock.”  High  in  dielectric  strength,  liners  ore  rated 
Class  H  insulation. 

fO*  WRAPPING  CABLES  C-D-F  Teflon  lopes  ore 
tough,  strong,  and  stretchable.  Teflon  con  be  supplied 
unsupported,  or  combined  with  fibre  gloss  fabrics  in  a 
in  variety  of  widths  and  thicknesses.  It  is  suitable  for  wind- 
-  TN  W  i„g  around  sharp  bends  or  odd  shapes. 

FOR  CHEMICAL  AND  MECHANICAL  USES 
Remember,  Teflon  is  non-odhesive  and  chemically  inert. 
Bakers,  food  packagers,  and  pump  manufacturers  use  it. 
For  applications  requiring  extreme  electrical  insulation 
stability,  high  temperature  or  resistance  to  corrosion,  C-D-F 
unsupported  and  fibre  gloss  cloth  supported  products  con 
do  a  job  for  you. 

C.-D-Ps  work  with  Teflon  is  really  rolling!  New  applieations  are 
Iteing  developed  daily  in  our  laboratories  by  speeialisis  who  are 
devoting  their  entire  time  to  improving  and  developing  new  Teflon 
protiurts.  Start  talking  Teflon  with  the  man  from  C-D-F  (sales  offices 
in  prineipal  eities) — he's  a  good  man  to  know! 
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TYPE  252.  JAN  R-19,  Type  RA20 


2  watt,  1*%4" 
diameter  variable 

Rmstanr, 

RA20,  JAN  Shaft  Tfpo  SO 

RA2Q  High  Tnrquo.  JAN  Shaft  Typr 

wirewound 

CTS  Port 

JAN-R-19  TYPE 

CTS  Part 

JAN-R-lf  TYPE 

resistor.  Also 

S0:kl0% 

BS079 

RA20A1SD500AK 

X3496 

RA20A2S05(X)AK 

available  witb 

lOO^lOS 

W6929 

RA20A1SD101AK 

L9388 

RA20A2SD101AK 

other  special 

2M:kl07{ 

X3497 

RA20A1SD251AK 

M9879 

RA20A2SD251AK 

$00±10S 

W6931 

RA20A1SD901AK 

X3498 

RA20A2SDS01AK 

military  features 

I000±10Tl 

W6932 

RA20A1SD102AK 

X3499 

RA20A2S0102AK 

not  covered  by 

ISOOilO^ 

W6933 

RA20A1SD152AK 

M9809 

RA20A2SD152AK 

JAN-R-19. 

2500±10K 

W6934 

RA20A1SD252AK 

L9103 

RA20A2S0252AK 

Attached  Switch 

JOOOdilOIE 

W6935 

RA20A1SOS02AK 

L9104 

RA20A2SDS02AK 

can  be  supplied. 

lo.ooodiio;; 

W6936 

RA20A1SD103AK 

H8979 

RA20A2$D103AK 

TYPE  25.  JAN  R-19.  Type  RA30  (May  also  be  used  as  Type  RA25) 


4  watt,  1*%2” 
diameter  variable 

RA3a,  JAN  Shaft  Typr  SO 

RA30  High  Tiirqua.  JAN  Shaft  Typ«  SO 

wirewound 

PmiUnc, 

CTS  P»r1 

JAN-R-19  TYPE 

CTS  Part 

iAN-R-19  TYPE 

resistor.  Also 

50:1:10k 

X3502 

RA30A1$D5(XIAK 

W2837 

RA30A2SOS00AK 

available  with 

lOO^IOK 

X3503 

RA30A1SD101AK 

X3504 

RA30A2S0101AK 

other  special 
military  features 

250:1:10s 

X3505 

RA30A1SD291AK 

X3506 

RA30A2S02S1AK 

500:1:10s 

X3507 

RA30A1$0501AK 

M7566 

RA30A2SD501AK 

1000±10S 

X350< 

RA30A1S0102AK 

S2444 

RA30A2$0102AK 

not  covered  by 

1500:1:10s 

X3509 

RA30A1SD152AK 

X3S10 

RA30A2SD1S2AK 

JAN-R-19. 

2500±10S 

X3511 

RA30A1SD252AK 

S2736 

RA30A2S0252AK 

Attached  Switch 

5000±10S 

Q1409 

RA30A1SD502AK 

X3512 

RA30A2SDS02AK 

can  be  supplied. 

10.000±10S 

X3513 

RA30Al$D103AK 

R1S61 

RA30A2S0103AK 

15.000^:10% 

X3514 

RA30A1S0153AK 

L9107 

RA30A2SD153AK 

Immediate  delivery  from  stock 


JAN  R  34  AND  IAN  R  19  TYPE  MILITARY  VARIABLE  RESISTORS 

Preference  given  to  orders  carrying  military  contract 
number  and  DO  rating.  Other  JAN  items  or  special 
items  with  or  without  associated  switches  can  be 
fabricated  to  your  specifications.  Please  give  complete 
details  on  your  requirements  including  electrical 
and  mechanical  specifications. 

UNPRECEDENTED  PERFORMANCE  CHARACTERISTICS 
Designed  for  use  in  military  equipment  subject  to 
extreme  temperature  and  humidity  ranges  including 
jet  and  other  planes,  guided  missiles,  tanks,  ships 
and  submarines,  telemetering,  microwave,  portable 
or  mobile  equipment  and  all  other  military 
communications. 

For  further  information,  write  for  Stock  Sheet  No.  162 


NEW  38-pagb  illustrated  catalog— Describes 
Electrical  and  Mechanical  characteristics. 

Special  Features  and  Constructions  of  a  complete 
line  of  variable  resistors  for  military  and 
J  civilian  use.  Includes  dimensional  drawings  of 
I  each  resistor.  Write  today  for  your  copy. 
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types 


REPRCSCNTJITIVCS 
HtnrvC  SjfMlws 
John  B  McClatchy  Bld(. 


W  S  Hartnon  Company 
lUI  So.  La  Cwooia  BM 


IN  CANADA 

C  C.  Mtfooith  B  Co. 
Strtotavino,  Ontario 

SOUTH  AMERICA 
JoM  Lott  Pontot 
Buonos  Aon.  Afctniina 
Montovidoo.  Ufofooy 


CHICAGO  TELEPHONE  SUPPLY 


Hp4*t'tnlists  tn  of  vnriahtt' 


FOUNDED  189S  •  ELKHART.  INDUNA 


h 


SHAFT  TYPES 
AVAILABLE 
ON  STOCK  CONTROLS 


CTS  SHAFT  TYPE  LT-2 

LOCKING  BUSHING 
IZS  '•  OCf  ' 

SCREW  DRIVER 
SLOT 

040  ^003-  WIDE  * 

f-  ^  J  \  ^  ‘OK  oeep 

~  J  TMa 

MOUNTING  HAteONARe  ASSeMSLeO 
MOUNTING  NUT  ^  H£M  •  jJ 
LOCN  NUT  J  Ufx  ‘J 
LOCK  WAV/fA”  •/9NA 


CTS  SHAFT  TYPE  RE 


J  -iF/?  -NCr-.l  THO 


MOUNTING  HAROWARt  ASSCHBLCO 
MOUNTING  NUT  ^  HCX  «  jJ' 
LOCK  iNASHTR  “MMA 


RM»lanc«  CTS  V 

2SO±105{  X3S1( 

SOO^IOS  X3517 

1000^10%  X3SU 

2300;t:10S  X3319 

SOOOzfelOS  X3M0 

lO.OOOizlOS  X3321 

23.000^:10%  X3322 

30.000^:10%  X3323 

100.000^10%  X3324 

230.000:1:10%  X3S25 

300.000:1:10%  X332e 

1  Mn±20%  X3327 

2.3  Mtt±23%  X3S2a 


CTS  Pirt 

CTS  SImH  Ty»  RC 
X331( 

X3317 

X331I 

X3319 

X3320 

X3321 

X3322 

X3323 

X3324 

X3S25 

X332e 

X3S27 


CTS  Rwi 

LochlAf  Butlling 

CTS  Shaft  Tf»a  LT-2 

X3S30 

X333I 

X3332 

X3333 

X3334 

X3333 

X333t 

X3337 

X333t 

X3339 

X3340 

X3341 

X3342 


TYPE  6S 

Hwatt  70*  C.  *4" 
diameter 

variable 

composition 

resistor. 


o 


Raaiatanca 

100±10% 
230i:10% 
300±10% 
1000±10% 
2300±10% 
3000±10% 
10.000±10% 
23.000i:10% 
30.000^10% 
100.000^10% 
230.000±10% 
300.000±10% 
1  Mt|±20% 
2.3  M«t3:20% 
3  M*|d:20% 


MN-R-94 

TTPI  HV4 

IAN  Shall  Traa  SO 

RV4ATSD101A 

RV4ATSD231A 

RV4ATSD301A 

RV4ATSO102A 

RV4ATSD232A 

RV4ATS0302A 

RV4ATSD103A 

RV4ATSD233A 

RV4ATSD303A 

RV4ATS0104A 

RV4ATSD234A 

RV4ATS0304A 

RV4ATS01038 

RV4ATSD233B 

RV4AT$030SB 


iAN-R-94 

TTM  RV4 

JAN  Shall  Tr»a  RJ 

RV4ATRJ101A 

RV4ATRJ231A 

RV4ATRJ301A 

RV4ATRJ102A 

RV4ATRJ232A 

RV4ATRJ302A 

RV4ATRJ103A 

RV4ATR1233A 

RV4ATRJ303A 

RV4ATRJ104A 

RV4ATRJ234A 

RV4ATRJ304A 

RV4ATRJ103B 

RV4ATRJ233B 

RV4ATRJ303B 


TYPE  9S,JAN>R-94.  Typi  RV4 

2  watt  70°C,  IVs" 


CTS  Part 

Nan. JAN  Lacktnf  Buahtnf 

CTS  Shaft  T|*a  LT-I 

W3160 

W31tl 

W3162 

W31(6 

W31U 

W3164 

W3167 

W31U 

W3169 

W3170 

W3171 

W3172 

W3173 

W3163 

W3139 


z  watt  lu  v;,  ivt 
diameter  variable 
composition 
resistor.  Also 
available  with 
other  special 
military  features 
not  covered  by 
JAN-R-94. 
Attached  Switch 
can  be  supplied. 


f! - 

TYPE  45. 

lAN-R-94,  Type  RV2 

H  watt. 

CTS  Pan 

diameter  variable 

RV2.  JAN  Shaft  SO 

Nan- JAN  Lackinf  Ryahing 

composition 

RMitUnc* 

CTS  Part 

JAN-R-M  TVPC 

CTS  Shaft  Tytt  LT-I 

resistor.  Also 

i  100±10% 

A3«76 

RV2ATS0101A 

A3922 

1  2S0±10% 

A5877 

RV2ATSD231A 

AS923 

other  special 
military  features 

j  ,  iO0±\0% 

^  lOOO^lOH 

AS878 

AS879 

RV2AT$DS01A 

RV2ATS0102A 

A5924 

A592S 

1  2300±10% 

A3U0 

RV2ATS0232A 

A3926 

not  covered  by 

i  3000  ±10% 

ASMl 

RV2ATSD302A 

AS927 

JAN-K-94. 

1  10.000±10% 

A3n2 

RV2AT$0103A 

A392S 

Attached  Switch 

1  23.000±10% 

AS883 

RV2ATSD233A 

AS929 

can  be  supplied. 

1  j  30.000±10% 

A3SM 

RV2ATSD303A 

A3930 

100.000±10% 

A3n3 

RV2ATSD104A 

A3931 

230.000±10% 

A30S6 

RV2AT$0234A 

A3932 

300.000±10% 

AS887 

RV2ATSD304A 

A5933 

j  I  li«|±20% 

ASStt 

RV2ATSD10SB 

A5934 

2.3M«t±20% 

A5889 

RV2ATS0233B 

A3933 

TYPE  35,  JAN  R-94,  Type  RV3 


HMittknr* 
100:1:10% 
230:1:10% 
300^10% 
1000±10% 
2300:110% 
30001:10% 
10.0001:10% 
23.0001:10% 
30.000110% 
100.000  ±10% 
230.000±10% 
300.000±10% 
IM«t±20% 
2.3  Mat  1:20% 
SMtt±20% 


Shalt  Tyaa  SO 

IAN-R.94  TTPC 

RV3ATS0101A 

RV3AT$D231A 

RV3ATS0301A 

RV3ATSD102A 

RV3ATS0232A 

RV3ATSDS02A 

RV3ATSD103A 

RV3ATSD233A 

RV3ATSD303A 

RV3ATSD104A 

RV3ATS0234A 

RV3ATSOS04A 

RV3ATS010SB 

RV3ATSD233B 

RV3ATS0305B 


CTS  Part 

Non- IAN  Lechinf  Buahir 
CTS  Shaft  Trita  LT-I 
A3907 
A39a« 

A3909 

A3910 

A3911 

A3912 

A3913 

A3914 

A3913 

A391t 

A3917 

A391t 

A3919 

A3920 

AS921 


Y2  watt,  I'/s" 
diameter  variable 
composition 
resistor.  Also 
available  with 
other  special 
military  features 
not  covered  by 
.  JAN-R-94. 
Attached  Switch 
can  be  supplied. 


-i 


I 


vJd/V  SHAFT  TYPE  50 


JAN  SHAFT  ryp£  RJ 


SLOT 

o*7'toos'  yif/oe 
:g^:  orsT’ 


MOUNT MANOVOUK  ASSSMOLSO 
MOUNT IN6  NUT  ^  NCK  •  jJ' 
LOON  VVASNLN  */S^OA 


MOUNTING  HANONANE  ASSEMBLED 
MOUNTING  NUT  ^  NEX  •  jJ 
LOCN  NASNEN  */*eoa 


CTS  SHAFT  TYPE  LT-I 

LOC/ONO  BUSHING 

2  SO  taa, 

SCNEN  OmUEN 
SLOT 

OAT'toos  <N/OE  M 
OGS'iZS,  OEEE! 


-12P-NEE  2  TMP 

MOUNTING  HAROWANE  ASSEMBLED 
MOUNTING  NUT  £  HEX  n  i 
LOCK  NUT  i  HEX  *  jJ 
LOCA  WASHER  ’I920A 


HI . iiMilHiil  HiiiiiJH 


V 


Only  Mepco  precision  resistors 

give  you  all  seven  features 


O  Crossover  wire  insulated  from  each  winding  by  2000v. 
insulation  (paitnitd). 

e  Special  metal  molded  connecting  feature,  which  bonds  end 
of  winding  and  terminal  in  a  non-corrosive  and  mechanically 
secure  manner — no  solder  or  flux  used. 

e  Reversed  and  balanced  Pl-windings  for  low  inductance,  with 
use  of  only  the  finest  resistance  alloys. 

Impregnated  with  approved  fungus,  moisture  and  salt  water¬ 
proofing  compounds. 

e  JAN  approved  non-hydroscopic  steatite  bobbin,  specially 
treated  prior  to  winding  in  order  to  provide  additional  pro¬ 
tection  for  fine  enameled  wire. 

Protective  fungi  resistant  acetate  label. 

Rigid  hot  solder  coated  brass  terminals  for  easier  soldering. 
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analytical 
instruments 
for  science 
and  industry 


Leak  Detector  Model  24-101  A 


detects,  locates 
and  measures  any  leak  down  to  the  almost  unbelievably 
minute  range  ywhere  it  would  require  31  years  for  one 
cubic  centimeter  of  gas  to  escape. 


If  you  are  working  with  critical  processes  or  equipment 
such  as  hermetically  sealed  instruments  or  glass-to-metal 
seals  required  in  television  camera  tube  assembly,  then 
you  know  very  slow  leaks  can  be  costly.  In  many  of  these 
low-volume,  low-pressure  applications  this  mass  spec¬ 
trometer  type  leak  detector  is  the  only  instrument  sensi¬ 
tive  enough  for  the  job. 

This  instrument  is  also  ideal  for  less  critical  work — 
checking  industrial  vacuum  equipment,  high  pressure 
cylinders,  compressors  moving  on  an  assembly  line, 
valves,  welded  and  soldered  joints.  Write  for  Bulletin 
CEC  1801. 


Consolidated  Engineering 


MICROMANOMETER.  MODEL  23-IOS  pro¬ 
vides  precise  absolute  pressure  measure¬ 
ments  in  the  micron  range  (0.1  to  ISO 
microns)  without  knowledge  of  the  com¬ 
position  of  the  gas.  This  remarkable 
property  enables  the  instrument  to  satis¬ 
fy  many  critical  requirements  in  scien¬ 
tific  and  industrial  vacuum  applications. 
Pressure  changes  of  a  fraction  of  a 
micron  can  now  be  determined. 


CORPORATION 

300  North  Sierra  Madre  Villa,  Pasadena  8,  California 
Sales  and  Service  through  CEC  IMSTmUMUMTS,  UK., 
a  subsidiary  with  offices  in:  Pasadena,  Philadelphia, 
Chicago,  Dallas. 


UUtUMUU«AM<VW,V.V/,W'VV<'<V.>WVn»ntt 

.AAAAAAAAAAAAAAAAAA^AAAAAiVVWVWVVVVVVnvVAr 

UAAAAAAAA<A',AAAAAAAA'VWmVVVVVVVVV»V. 

UAAAAAAAAAAAAAAAAAAAAAAAVAWf'VVVyvyVVVVVA: 


Not*  •v*n  tpocing  b«tw*«n  fwrnt  •# 
ttr*t<h*d  c«iU. 


Coil  ondt  lio  Aef.  No  burring 
twitting  ot  wiro. 


As  producers  of  the  world  famous  "Nichrome”*  and  other  outstanding 
electric  heating  and  resistance  alloys,  Driver-Harris  engineers  are  inter¬ 
ested  in  obtaining  application  results  commensurate  with  the  exceptional 
advantages  their  alloys  afford.  Therefore  they  have  developed  a  new  coiling 
machine  which  eliminates  wire  coiling  faults— especially  coil  irregularity 
due  to  work-hardened  areas  produced  during  coil  formation. 

This  new  machine  is  the  result  of  knowledge  accumulated  during  forty 
years  of  close  association  with  wire  coiling  problems.  Its  revolutionary 
principle  of  operation— the  synchronized  rolling  action  of  all  coiling  parts— 
resAilts  in  vastly  improved  performance  over  that  of  any  other  type  machine. 

Product  of  long  study  and  a  thorough  knowledge  of  the  requirements  of 
the  industry,  this  Driver-Harris  unit— 

(1)  h«ndl«(  th*  full  rang*  of  rnitloncu  wir*  ceiling  normally  required,  elect  er 
open  winding  (end  con  be  edepled  for  twin  wire  ceiling); 

(2)  cute  ceil  endc  clean  en  ell  cliec,  clece  er  open  wound; 

())  meinleinc  retittance  eccurocy  of  cut  colic  ert  ell  timec  by  phele-eleciric 
centre!  (verietien  net  exceeding  ±  1%); 

(4)  elferdc  the  lowed  eperetienel  end  meintenence  cecte  of  any  comparable 
ceiling  machine. 

Standard  Model  coils  *70  to  §36  B&S  gauge  AAdre.  Units  for  other  gauges 
built  to  order.  Send  for  illustrated  Bulletin  C-52,  giving  full  information. 


Driver-Harris  Company 

HARRISON,  NEW  JERSEY 

MANCHiSi  ChUggo,  OelralA  Cleuelaact  tec  Aagslet,  San  francicoe 


MAKERS  OF  THE  MOST  COMPLETE  LINE  OF  ELECTRIC  HEATING,  RESISTANCE,  AND  ELECTRONIC  ALLOYS  IN  THE  WORLD 
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THE  NEW 


THESE  4 


a  small,  low-cost,  electronic  digital  general 
purpose  computer  with  4  important  new  features 


increase  its  usefulness 
to  the  engineer 

100,000  word  aHxiliary 
mafiMtic  tap*  aiaaiary 

A  block  search  magnetic  tape  aturiliary 
memory  can  be  used  with  the  CADAC 
102-A.  This  unit  is  automatically  ac¬ 
cessible  for  reading  from  and  writing 
on  magnetic  tape  which  stores  100,000 
words.  A  multiplicity  of  these  magnetic 
tape  units  can  be  coupled  to  the 
CADAC  102-A  if  more  than  100,000 
words  of  auxiliary  storage  is  desired. 
Two  commands — “read  from”  and 
“write  on” — are  available  to  the  pro¬ 
grammer  for  auxiliary  storage  use.  A 
third  command  “block  search”  may  be 
used  to  start  a  tape  unit  searching  for 
a  specific  address  on  the  tape.  While 
searching  proceeds,  the  computer  can 
carry  out  other  commands. 

Computer  can  be  filleci 
automatically 

A  Flexowriter  electric  typewriter  can 
be  used  for  autonuitic  read  in  and  read 
out.  Standard  programs  and  problems 
can  be  stored  on  paper  tape. 

Decimal  filling  and  printing 
The  new  input-output  number  system 
of  the  CADAC  102-A  enables  it  to 
accept  and  print  decimal  digits,  with 
programmed  conversion  to  and  from 
binary  numbers.  The  octal  number  sys¬ 
tem  can  still  be  used  for  filling  and 
printing  if  desired. 

IBM  punched  cord  input-output 
Number  and  command  information 
can  be  read  into  the  CADAC  107-A 
from  IBM  punched  cards.  Output  from 
the  computer  can  operate  an  IBM  card 
punch.  Both  of  these  operations  are 
automatic  upon  command  of  the  cotn- 
puter. 


NIW  LIASINO  PLAN 
NOW  AVAI1AM.I 

The  CADAC  102-A  can  be 
purchased  outright,  or 
leased  with  the  option  to 
buy  any  time  during  the  first 
two  years.  A  complete  parts 
and  service  warranty.  In¬ 
cluding  both  preventive 
and  special  maintenance 
will  be  included  with  lease 
if  desired. 


Radically  new  circuit  techniques  used  in  the  C.\D.\C  102-.\  make 
possible  a  small,  extremely  reliable,  digital  general  purpose 
computer  capable  of  solving  any  problem  that  ran  be  put  into 
numerical  form.  It  uses  a  conventional  three-address 
command  with  one  instruction  and  three  addresses  per  word,  and 
has  a  full  set  of  commands— including  addition,  subtraction, 
multiplication,  division,  shift,  compare,  over-flow,  extract,  print 
decimal,  print  octal,  block  search,  tape  read,  tape  write,  card 
punch,  and  card  read— available  for  use  by  the  programmer.  It  is 
mounted  on  casters  for  mobility,  and  requires  no  special  floor  or 
ceiling  installation  for  either  power  or  ventilation. 

The  C.\D\C  102,  predecessor  of  the  102-.\  recently  delivered 
to  the  Air  Force,  has  been  operated  for  more  than  170  hours 
over  a  three  month  period,  with  only  three  machine  failures. 
Jfe  would  be  happy  to  send  you  complete,  detailed  information 
and  prices  on  the  CADAC  102-A.  Simply  write  to  the  Director 
of  Applications: 


CaM.pMjjer  itBAjejOJxJt. 

CORPORATION  OF  CALIFORNIA 


3348  W.  EL  SEGUNDO  B  LV  D. . . .  H  AW  T  H  O  R  N  E,  C  AL I F  O  R  N I  A. . .  OS  B  O  R  N  E  5-1171 
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ADLAKE  RELAYS  AT  WORK 

On*  of  a  t*ri*t  *1  adv*r«U*ni*nt>  on  tpoclflc  ADIAKE  application* 


For  Proved  Dependability 


Under  all  conditions 


AEROCOM  TRANSMITTERS  USE 

Adlake”“” 


Medal  446,  350  Watt,  4  channel,  6  frequency 
transmitter  (A1,  A3),  manufactured  by  Aerocom. 
Frequency  range  from  2.5  to  24  Mcs.  Stability 
.003%  using  CR-18  ^U  crystals.  Operates  on 
any  stable  voltage  from  200  to  250  volts,  50/ 60 
cycles,  single  phase.  This  transmitter  uses  three 
ADLAKE  Relays. 


Wh*n  th«  “(•iling  Is  z*ro”  —  when 
fog,  rain  or  sleet  pulls  visibility 
down  and  runs  flying  risks  up- 
then  aeronautical  transmitters 
must  not  fail.  Their  reliability 
under  all  conditions  makes  adlake 
Mercury  Relays  the  choice  of 
Aerocom,  leading  electronic  manu¬ 
facturer  of  3090  Douglas  Road, 
Miami  33,  Florida. 

ADLAKE  Rvlays  are  designed  and 
built  to  meet  the  most  exacting 
requirements.  Their  mercury-to- 
mercury  contact  prevents  burning. 


pitting  and  sticking,  and  their 
sturdy  construction  armors  them 
against  outside  vibration  or 
impact.  And  most  important  of  all 
they  require  no  maintenance,  for 
they  are  hermetically  sealed  against 
dust,  dirt  and  moisture. 

G*t  th«  full  (tory  on  the  part  adlake 
Relays  can  play  in  your  business! 
Write  The  Adams  &  Westlake 
Company,  1107  N.  Michigan, 
Elkhart,  Indiana.  No  obligation, 
of  course. 


EVERY  ADLAKE  RELAY  GIVES  YOU  THESE  ADVANTAGES: 

HERMETICALLY  SEALED — duti,  dirt,  moisture,  oxidation  and  temperature 
changes  can't  interfere  with  operation. 
MERCURY-TO-MERCURY  CONTACT — prevents  burning,  pitting  and  slicking. 
SILENT  AND  CHATTERLESS  ABSOLUTELY  SAFE  REQUIRES  NO  MAINTENANCE 


^  ‘  yp fir 

COMPANY  ■■ 

Established  1857  *  ELKHART,  INDIANA  •  New  York  •  Chicago 
Manufacturers  of  ADLAKE  Hermetically  Sealed  Mercury  Relays 
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Scotch 

II  Q  A  Kl  n 


ELECTRICAL 

TAPES 


Fungus-resistant  plastic  tape 
harnesses  wiring  on  this  D.O. 


Insulation  rot  is  no  problem  on  this  Defense  Order  at 
The  Austin  Company’s  Special  Devices  Division,  New 
York,  N.  Y.  “Scotch”  Electrical  Tape  No.  20  meets  all 
military  specifications  for  this  special  harnessing  job — 
doesn’t  cause  “cold  flow”  of  the  plastic  jacketed  wires  like 
ordinary  harnessing  materials.  And  this  tough  plastic 
tape  resists  oil,  moistiure  and  acids,  too. 

Dozens  of  different  “Scotch”  Electrical  Tapes  are  now 
available  to  help  you  meet  D.O.  specifications,  or  to  solve 
practically  any  insulating  or  harnessing  problem.  There 
are  tapes  with  thermosetting  adhesives,  high  temperature 
tapes  and  films;  tapes  for  high  frequency  insulation — 
you  name  it! 

For  complete  information  write  Minnesota  Mining  & 


The  term  "Scotch”  end  the  plaid  desifn  are  regiatered  trademarka  for  the  more  than  200  prrawire  arnaitive  adhaaive  tapaa  made  in  U&A.  by 
Mlnneaota  Mlninc  tt  Mffe.  Ce..  St.  Paul  *.  Minn. —  alao  makara  of  "Scotch"  Sound  Raeordinc  Tape.  "Undaraael”  Rubfaariaad  Coalinc, 
"ScotchliU”  Reflective  Sheeting,  "Safety-Walk"  Non-elip  Surfacing,  "3M”  Abraaivea,  "9M”  Adhaaivaa.  Geoarat  Export:  270  Park  Aveaue, 
New  York  17,  N.  Y.  In  Canada:  London,  Ont.,  Can. 
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AND  TV  SET  SOLDERING  WITH 


CUT  90%  OF 


Cut  costs!  Use  Sylvania  stamped  circuits  and  dipped 
solder  sockets  in  your  radio  and  television  sets.  Elimi¬ 
nate  expensive  hand-wiring  .  .  .  the  danger  of  wrong 
connections  and  cold  soldering  joints. 

Sylvania  engineers  are  ready  to  develop  stamped  cir¬ 
cuits  for  your  TV  Tuners  and  T\^  IF  Amplifiers.  Or 
prepare  loop  antennas  for  your  radios  .  .  .  completely 


prefabricated  panels  with  stamped  wiring,  and  special 
sockets  and  tenninals  for  hot  dip  soldering  for  all  your 
electronic  equipment.  Sylvania  socket  terminals  and 
components  are  electrically  connected  to  the  circuit  in 
one  single  soldering  operation! 

For  complete  details  write  to:  Sylvania  Electric 
Products  Inc.,  Dept.  A-1008,Warren,  Pa. 


Fi9ur«  1.  Th«  complet*  wiring  of  this  o-tubo 
Eloctronk  circuit  was  dio  stampod  in  ono 
oporotion.  Its  90  connoctions  soldered  in  an¬ 
other. 


Figure  7.  This  is  the  reverse  side  of  stomped 
circuit  shown  in  figure  1.  Both  sides  of  the 
circuit  were  stomped  in  one  operation. 


Figure  4.  Television  IF  Amplifiers  ore  of  high, 
uniform  quolity.  These  stamped  inductances 
hove  no  voriotion  with  heot  change,  ond  have 
o  relotively  high  ''Q", 


Figure  3.  Sylvanio  Loop  Antennos  hove  wide 
occeptance  ond  ore  surprisingly  low  in  cost. 
They  ouure  better  reception. 


SYLVANIA 

Sylvania  Electric  Products  Inc.  1740  Broadway,  New  York  19,  N.  Y. 

lAM  ruiES;  lEiEvmw  ncnME  twes:  EiEcrnmc  moucTS;  eiecimnc  nsi  EimrMEin;  fumkscent  ines.  fotmes.  m  mK,  mmit  kykes;  inn  mis^  raoTiuMK:  teievbwi  sni 
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STOUS  MMa 


Stokes  Microvac  I^inps...aiil9  to  Vacuum  PiocessiRd 


High  volumetric  and  mechanical 
efficiency  make  these  famous  pumps 
economical  and  reliable  units  in 
any  vacuum  system. 


Capacities  of  Stokes  Microvac  Pumps 
run  from  15  to  500  cfm . . .  pressures 
to  10  microns  absolute.  Power 
consumption  is  low  and  the  top-mounted 
motor  contributes  to  compact  design 
requiring  minimum  floor  space. 


Lubrication  of  the  four  moving  parts 
(including  the  exhaust  valve  of  corrosion- 
resistant  Teflon)  is  fully  automatic. 

There  are  no  stuffing-boxes  cr  f  rease- 
fittings,  and  no  packing. 


Farts  are  precision-finished,  standard  and 
interchangeable.  Freedom  from  wear 
assures  years  of  trouble-proof  service. 


Tysfeai  hkIiIMIm  «f  SWm  Vmmmi  PiMiH. 


Stokes  is  the  only  manufacturer  of 
equipment  for  complete  vacuum  systems,  including 
Microvac  mechanical  pumps,  oil  diffusion  pumps, 
McLeod  Gages  and  Vacuum  Valves. 


Smd  for  Of«f  Vic—i  ColcoMtr  for  ropM 
oMo-nilo  coieoioaooo.  locloOoo  olondoro 
ABCO  loi  ocoto.  Aioo  oood  for  Cololoc  700. 
"Stokoo  fMcroooc  Pooipo  for  Hlfh  Vocoow" 
■Ifk  ooaiooo  lolorooco  lootorM. 


Consult  with  Stokes  on  the  application  of  vacuum 
to  rotary  exhaust  machines,  house  vacuum  systems, 
vacuum  impregnation,  vacuum  furnaces,  vacuum 
metallizing,  and  to  other  purposes  for  which 
vacuum  deserves  exploration. 


Plana  Pmaa. 


STOKES 


F.  J.  STOKiS  MACHSin  COMTANT,  SM?  TAMM  lOAA.  MfUAMt^HIA  20,  PA 
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JEFFERS 


ELECTRONICS 


Need  reliable  tubiilar  ceramic  capeciton  that  wUl 
deliver  the  circuit  characteristics  you  want . . . 
every  time? 

If  you  do.  investigate  Jeffers  capacit<»rs.  Hundreds  of 
users  have  found  they  can  count  on  these  unit#  to  give 
the  maximum  in  efficient  performance. 

Reason?  Their  dependability  results  firom  unusual  care 
in  production.  At  Jeffers  every  step  of  manufacture  is 
conducted  in  our  own  plant.  Jeffers  ceramic  experts 
mix  and  make  their  own  ceramic  materials  . .  .  fire  it  in 
their  own  kilns.  Other  Jeffers  specialists  see  that 
molding,  testing  and  inspecting  is  carried  out  according 
to  precise  specificationB. 

Couple  this  care  in  manufacture  with  Jeffers  well-known 
ability  in  electronic  design  and  you  can  easily  see  why 
Jeffers  tubular  ceramic  capacitora  are  commonly  called 
"best  of  their  line." 

Write  today  for  our  specification  sheets. 


Other  Jeffers  Products 

ceramic  capacitors  •  disc  capacitors 
high  voltage  condensers  *  capristors 
R.  F.  Coils 

Other  Speer  Products 
for  the  Electronics  Industry 
anodes  ■  contacts  ■  resistors  •  ir^n 
cores  •  discs  •  brushes  *  molded 
notched*  coil  forms  ■  battery  carbon 
graphite  plates  and  rods 


Int^motfOfKil  OiUEiWtR  Ik  Btetrod# 
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LABORATORY  for  ELECTRONICS,  INC. 


Research,  Engineering 
and  Production  of  Precision 
Electronic  Equipment 


MODEL  401  OSCILLOSCOPE 

—  a  high  gain,  wide  band,  ver¬ 
satile,  general  purpose  instrument 
for  precise,  quantitative  studies  of 
pulse  waveforms,  transients  and 
other  high  or  low  speed  electrical 
phenomena. 

for  complete  information  Ask 
.for  Bulletin  052 

MODEL  101  MAGNETOMETER 

Accurately  measures  mag¬ 
netic  held  strength  using 
the  principle  of  nuclear 
resonance. 

For  complete  information 
Ask  for  Bulletin  At  52 


MERCURY  DELAY  LINES 

Used  for  storage  of  information, 
comparison  of  two  sets  of  infor¬ 
mation,  correlations  and  sequen¬ 
tial  timing  devices,  they  are  the 
smallest,  most  compact  lines 
available. 


for  complete  information  Ask  for  Bulletin  MDL51 

MODEL  802  STABLE  MICROWAVE  OSCILLATOR 

Provides  a  highly  stable  source 
of  microwave  signals,  suitable 
for  use  as  a  laboratory  standard. 

Features  a  direct  reading  fre¬ 
quency  dial,  sine  wave  modu¬ 
lation  input  and  self-contained 
power  supply. 


'  ^  Engineering 
Representatives : 

Albuquerque,  New  Mexico 
GeraM  B.  Miller  Company 
}02}i  West  Central  Avenue 
Albuquerque  3-1998 

Alexandria,  Virginia 
W.  A.  Brown  &  Associates 
3834  Mr.  Vernon  Avenue 
Overlook  6100 

Atlanta,  Georgia 
W.  A.  Brown  &  Associates 
1570  Northside  Drive 
Vernon  5395 

Boston  15,  Mass. 

Walter  T.  Hannigan  Company 
43  Leon  Street 
Garrison  7-2650 

Chicago  45,  Illinois 
Hugh  Marsland  &  Company 
6405  N.  California  Avenue 
Ambassador  2-1555 

Cleveland  15,  Ohio 
M.  P.  Odell  Company 
2536  Euclid  Avenue 
Prospect  1-6171 

Dallas  1,  Texas 
J.  Y.  Schoonmaker  Co. 

2011-13  Cedar  Springs 
Sterling  3335 

Dayton  6,  Ohio 
M.  P.  Odell  Company 
2676  Salem  Avenue 
Oregon  4441 

Hollywood  28,  California 
Gerald  B.  Miller 
1540  N.  Highland  Avenue 
Hollywood  9-6305 

Minneapolis  2,  Minnesota 
H.  M.  Richardson  &  Company 
2210  Foshay  Tower 
Geneva  4078 

New  York  23,  New  York 
Land-C-Air  Sales  Company 
1819  Broadway 
Plaza  7-7747 

San  Francisco  3,  California 
Gerald  B.  Miller  Company 
1355  Market  Street,  Space  280D 
Klondike  2-2311 

Wichita,  Kansas 
George  E.  Harris  &  Company 
306  Lulu,  P.  O.  Box  3005 
Telephone  62-2731 


Phone  or  write  your  representative 
for  complete  information  on 
LFE  electronic  equipment. 


75  PITTS  STRUT  BOSTON  14, MASS. 


PREOSION  aECTRONIC  EQUtPMENT  *  CSOUOSCOPES  •  MAmnOMCTm  •  COMPUTERS  •  MKROWAVE  OSCUATORS  •  MERCURY  DELAY  LINES 
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The  Triumph  Manufacturing  Co. 
*^Galley  duty  in  the  Navy  requires 
a  motor  control  as  rugged 
as  the  machine’* 


•mj  SheMon  B.  Slor«r  (right)  and  m 

Samnel  T.  Bryant  (left),  Sheldon  I 

StorcrftAaaociate«,Cincinnati,Ohio,  V 

repreaentativet.  Ward  Leonard  Elec*  ^ , 

trie  Coinpanr. 


This  Triumph  vertical  "kitchen"  machine  is  used  by  the 
Navy  for  everything  from  mixing  dough  to  cutting  French- 
fried  potatoes,  grinding  coffee,  sharpening  cutlery. 

Such  machines  are  operated  by  a  wide  variety  of  people 
wherever  naval  vessels  or  installations  are  found  and  it  is  essen¬ 
tial  to  keep  them  in  operation  with  a  minimum  of  down-time. 

In  order  to  meet  exacting  Navy  standards,  Triumph  consulted 
Ward  Leonard  for  a  motor  control.  Because  of  their  long  ex¬ 
perience  and  excellent  record  in  the  production  and  development 
of  Navy  controls  of  many  types.  Triumph  was  assured  that 
Ward  Leonard  could  supply  them  with  sturdy,  trouble-free 
equipment  which  would  match  the  construction  of  their  rug¬ 
gedly  built  machines. 

The  Ward  Leonard  controllers  used  by  Triumph  vary  depend¬ 
ing  on  whether  the  pewer  supply  is  a-c  or  d-c.  For  d-c  applica¬ 
tions  they  are  Ward  Leonard,  Bulletin  4556,  across-the-line 
starters,  magnetic  type,  continuous  duty,  semi-automatic  op)era- 
tion  with  overload  and  low  voltage  protection,  drip-proof 
enclosure  and  spraytight  pushbutton  station;  Bulletin  4651  is  the 
equivalent  for  a-c  applications. 

Complete  operating  and  maintenance  instruction  books  were 
supplied  the  Navy  as  a  result  of  the  team  work  of  William  Leuzc, 
chief  engineer  of  Triumph,  and  Samuel  Bryant  of  Ward  Leonard. 

Ward  Leonard  field  engineers  are  always  ready  to  work  with 
you  to  solve  your  electrical  control  problems  When  your  produc¬ 
tion  demands  exact  engineering,  quality  manufacturing,  prompt, 
efficient  handling  and  shipping,  call  on  Ward  Leonard. 


WARD  LEONARD 


WARD  LEONARD 

ELECTRIC  COMPANY 

MOUNT  VERNON,  NEW  YORK 

R  e4uJlC-  E  fifitou/uxC  IS^Z 


r-r-  -  *  •  1 


TO  INSURE  HIGH  METAL  QUALITY,  Frank 
DePaota,  chemist,  studies  samples  micro¬ 
scopically  for  grain  and  crystal  struaure. 


AN  A-C  MOTOR  CONTROLLER  undergoes  R 
careful  wiring  check  by  Donald  A.  Parsons 
of  Ward  Leonard's  Test  Department. 


MAGNETIC  OVERLOAD  RELAYS  are  tested  for 
tripping  time  by  Anthony  J.  Bellitto  before 
they  are  installed  on  motor  control  panels. 


COMRONENTS  OF  A<  SOLENOID  STARTERS  are 

being  assembled  in  Ward  Leonard's  plant 
in  Mount  Vernon,  New  York. 


DISTRICT  OFFICES 
AND  REPRESENTATIVES 


Altoala  5, 6— rgla 

C 1.  Is|sn  aa4  AsMclaiss 

kIriiMra  11,  EM. 

Ssriixf  Elsctrk  Ca. 

OMwtalta  1.  H.  L 

J«iM  1.  NifkMltk  1  Ca. 

OilcRia  4,  IHlMtt 

Wai4  IssaarE  Elsilrk  Ca. 

QitdRaaH  1,  Ohla 

SkslEsa  Slarsr  ia4  Anac. 

OmMaiiA  14,  Ml* 

Tks  AaikM-Jaasi  Ca. 

Carpus  CbtlsH,  Texas 

IfaRcs-lracky  (a..  Its. 

Oaavar  t,  Calara4a 

Halt «.  Hasllsi 

DatraM  t1,  Mttfilgaa 

isna  W.  Ediias  Ca. 

HarMarA  4,  Caaa. 

Nar4  IsaaaN  Elsitrk  Cw 

Hawstaa  1,  Texas 

liaars-baikr  Ca.,  lac. 

Kaasas  Qty  1,  Ma. 

Haary  E.  Sank  Ca. 

KaaxvUla,  Taaaassaa 

Jaka  t.  fsltyiaka 

las  Aagalas  IS,  CaUf. 

Wart  laaaarE  Eladtk  Ca. 

Maaiphls  S,  Taaa. 

E.  E.  Taikall 

WaaaapaHs  S,  Maa. 

Harria  N.  liiksky 

Newark  I,  N.  J. 

Wart  IsaaarE  Elsctrk  Ca, 

New  Orlaaas  IS,  la. 

Elactrsa  Eaglassria|  Ca. 

RMIapapMa  S,  fa. 

Nar4  IsaaarE  Elsckk  Ca. 

nitsfeurth  14,  fa. 

«.  A.  liltaar 

RasMMka,  VlrglRia 

lyaa  N.  Mairii 

■ackastar  T,  N.  T. 

IFai4  IsaaaiE  Elacirk  Cw 

Si.  lauls  14,  Ma. 

Wir4  laaaarE  Elsctrk  Ca. 

SaH  lake  CHy  1,  Ulak 

IsaaarE  H.  Skmsr 

Saa  Aataala,  Texas 

Iraaca-Kracky  Ca.,  lac 

Saa  fraadsca  S,  CaUf. 

1.  T.  Ckarck  Ca. 

SaaMa  4,  Wask. 

Hartkaailara  A|saclas,  las. 

Tacsaa,  Arltaaa 

Caalral  Slallaa  EksIfRwal  Ca. 

Waskiaglea  S,  4.  C 

Fs4sral  Ea|laaarla|  Ca.,  IS. 

CANADA 

Haixataa,  AHa. 

4.  M.  Frasar,  IM. 

HaMax,N.S. 

4.  H.  Fitiai,  114. 

Maatrsal  IS,  f.  0. 

4.  H.  Frtiar.  114. 

Taraala  I.Oat. 

4.  H.  Frtiar,  ll4. 

Vaacauvar,  t.  C 

4.  H.  Frasar,  U4. 

Wlaaipat,  Maa. 

4.  H.  Frtiar,  ll4. 

EXPORT 

Haw  Talk  4.  N.  T. 

1  A4.  Aarkraa,  lac. 

From  PT  Boat$  to  Battle  Wagon$  >- 
Ward  Leonard  Designs  Controls  to  Meet 
Exacting  Specifications 


At  sea,  electrical  controls  or  compo¬ 
nents  must  meet  exacting  service  con¬ 
ditions  involving  mechanical  shock, 
vibration,  salt  spray,  plus  pitch  and  roll. 

The  Ward  Leonard  control  line  in¬ 
cludes  devices  designed  especially  for 
Navy,  Coast  Guard  and  Marine  use,  as 
well  as  the  well-known  industrial  con¬ 
trol  line.  For  example.  Ward  Leonard 
makes  pushbutton  stations  for  the  Navy 
and  Marine  applications,  and  a  com¬ 
prehensive  line  of  commercial  push¬ 
button  stations.  This  holds  true  fur  a 
great  variety  of  components. 


Ward  Leonard  frequently  builds  spe¬ 
cial  control  items  which  involve  contac¬ 
tors,  starters,  rheostats,  relays,  resistors, 
and  other  major  electric  components. 

Ward  Leonard  controls  are  of  unit 
construction.  Each  component  is  manu¬ 
factured  and  tested  independently. 
These  components  are  then  combined 
and  mounted  to  suit  customer’s  exact 
requirements. 

Consult  Ward  Leonard  on  the  ex¬ 
treme  flexibility  and  adaptability  of 
Ward  Leonard  controls  and  compo¬ 
nents  to  meet  your  special  needs. 
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GREAT 

DIMENSIONAL 

STABILITY 


MITCHELL-  RyTMD 


electrical  insulation 
headquarters 


HIGH 

TENSILE 

STRENGTH 


MOISTURE 
OVERLOAD 
EXCESSIVE  HEAT 
ACID  ■  DIRT 
RESISTANCE 


^  wmrmn  of  HUMOIAS 


.  to  provide  the  ultimate  in  electrical  insulation 

MIRAGLAS  TAPES  or*  availabi*  in  a  wid«  variety  of  widths,  thicknasses  and  styles,  for  practically 
every  electrical  insulation  requirement  where  high  dimensional  stability  and  tensile  strength  are  desired. 
Continuous  filament  MIRAGLAS  TAPES  are  supplied  in  thicknesses  ranging  from  .003"  to  .015"  and  in 
widths  from  H"  to  1  Vi".  Medium  weave  tapes,  for  machine  taping,  range  in  thicknesses  from  .005"  to 
.015"  while  tight  weave  tapes  for  manual  taping,  range  in  thicknesses  from  .003"  to  .007"  only. 
Staple  fiber  tapes  in  thicknesses  from  .010"  to  .025"  and  widths  from  Vi"  to  1  Vi"  are  also  available  for 
applications  where  space  is  net  a  primary  consideration  or  where  a  mere  resilient  wrapper  is  wanted. 


Write  for  a  copy  of  the  MIRAGLAS  TAPE  BULLETIN 

. . .  also  for  a  FREE  TEST  SAMPLE 


A  PAITIAL  LIST  OP  M-l  PRODUCTS:  FISIRGIAS  VARNISHED  TUtlNC,  TAPE  AND  CLOTH  • 
INSULATING  PAPERS  AND  TWINES  •  CAILE  PILLING  AND  POTHEAD  COMPOUNDS  •  FRICTION 
TAPE  AND  SPLICE  •  TRANSFORMER  COMPOUNDS  •  FISERGLAS  SATURATED  SLEEVING  •  ASBESTOS 
SLEEVING  AND  TAPE  •  VARNISHED  CAMBRIC  CLOTH  AND  TAPE  •  MICA  PLATE.  TAPE.  PAPER,  CLOTH, 
TUBING  •  FIBERGLAS  BRAIDED  SLEEVING  •  COnON  TAPES.  WEBBINGS  AND  SIEEVINGS  •  IMPREG¬ 
NATED  VARNISH  TUBING  •  INSULATING  VARNISHES  OF  ALL  TYPES  •  EXTRUDED  PLASTIC  TUBING 
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Important  News  For 


ELECTRONIC  EQUIPMENT 
MANUFACTURERS 

General  Electric  offers  you  Expanded 
Application  Engineering  Service 


Here’s  a  way  to  improve  the  design 
of  your  radio-phonograph  products 
and  beat  rising  costs— without  increas¬ 
ing  your  overhead. 

The  extensive  research  and  engineer¬ 
ing  facilities  of  Electronics  Park  are 
yours  to  call  upon  for  consultation  or 
help  in  the  following  fields: 

CARTRIDGES  AND  STYLI  — G-E  single 
and  dual  units,  diamond  or  sapphire*- 
tipped  for  every  recording  or  broad¬ 
cast  application,  can  be  suited  to  your 
product  requirements.  The  startlingly 
dilFerent  G-E  “Golden  Treasure”  car¬ 
tridge,  now  in  quantity  production, 
features  a  dual  wide-range  diamond 
and  sapphire  stylus  that  reproduces  an 
exceptional  tone  range  of  30  to  1 5,000 


cycles.  Stylus  pressure  for  all  types  of 
records  is  low— only  6  to  8  grams. 

LOUDSPEAKERS— Choose  from  19  G-E 
types  sized  from  4  to  12  inches.  These 
include  6  sizes  of  round  speakers,  plus 
a  special  6x9  oval  for  auto  radio  use. 
Remember  too,  that  the  G-E  1201  and 
1203  are  the  only  high  fidelity  speakers 
commercially  available  in  production 
quantities  at  moderate  prices.  Of  course, 
all  G-E  speakers  have  Alnico  5  mag¬ 
nets  and  the  aluminum  voice  coil. 

Our  application  engineers  are  pre¬ 
pared  to  discuss  with  your  designers 
ways  in  which  G.  E.  can  be  of  service  to 
you.  Just  phone  or  wire  us.  Meanwhile, 
check  the  coupon  below  for  latest 
catalogs  listing  audio  components. 

*%9mt  sappkirrs  mrt  vpntkitic* 


GENERAL^ELECTRIC 


G«n«rol  ElGctric  Company,  Soction  482 
Eloctronkt  Park,  Syrocvto,  Now  York 

Plooto  tond  mo  Iko  Gonorol  Eloctric  catologt  or  bulloHm  chockod. 

PI  PhofTO  Accotsory  Loudspookor  i— i  Now  Wido«ftongo 

^  Catalog  ^  Catalog  ^  Stykit  SuMotin 

NAME . 

COMPANY  OP  TnXE . 

ADDRESS . 

CITY . STATE . 
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The  Direct  Reader 
shown  was  made  by 
Baird  Associates  and 
includes  Precision 
Timers  by  Standard. 


STANDARD  ELECTRIC  TIME  Helps  Attain  High 
Degree  of  Quality  Control  at  AMERICAN  BRASS 


Sputting  the  split  second  is  often  essential . 
Hours,  days  are  cut  to  a  mere  300  seconds  at 
The  American  Brass  Company,  Waterbury, 
Conn.  . . .  where  this  Direct  Reading 
Spectrometer  completely  analyzes  i 

an  electric  furnace  charge  J 

of  molten  metal  before  ^ 

it  is  even  poured. 


THE  ST/I\II/IKII  ELECTItIC  TliUE  COMPANY 


97  LOGAN  STREET  •  SPRINGFIELD  2,  MASSACHUSETTS 


PRECISION  TIMERS 
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THE  TERM  "GUIDED  MISSILE"  TO  THE  UNINITIATED  USUALLY 
INDICATES  AN  AIRBORNE  PILOTLESS  PLANE  DEVICE.  HOWEVER, 
TO  THE  WELL  INFORMED,  THIS  CONNOTES  MANY  OTHER  POS¬ 
SIBLE  FORMS  OF  MISSILES;  SOME  OF  WHICH  ARE  PHYSICAL 
REALITIES  AND  SOME  DRAWING  BOARD  PROJECTS. 

NOT  ALL  OF  THESE  “CONTROLLED  FLIGHT”  DEVICES  HAVE 
SPECIFIC  USES  AS  ATTACK  MISSILES.  MANY  ARE  VALUABLE 
RESEARCH  AIDS  IN  THE  ANALYSIS  OF  THE  BEHAVIOUR  OF  AIR¬ 
CRAFT  UNDER  EXTREME  OPERATING  CONDITIONS.  (TELE¬ 
METERING). 

THE  ENGINEERS  WHO  DESIGN  THE  CONTROL  APPARATUS  FOR 
MISSILES  KNOW  THAT  IN  ORDER  TO  ANTICIPATE  THEIR  EXACT 
BEHAVIOUR  EVERY  TIME  AND  THE  SELECTIVE  CIRCUITS  AND 
FILTERS  USED  MUST  BE  UP  TO  THE  HIGH  STANDARDS  OF  PER- 
FORMANCE  FOR  WHICH  BURNELL'S  TOROIDS  AND  FILTERS  ARE 
SO  WELL  KNOWN. 

THE  NATURAL  RESULT  OF  THIS  REPUTATION  IS  THAT  MANY 
THOUSANDS  OF  OUR  PRODUCTS  ARE  IN  SOME  WAY  PLAYING 
THEIR  PART  IN  KEEPING  THE  MILITARY  ELECTRONIC  PRO¬ 
GRAM  "ON  TARGET," 


EXCLUSIVE  MANUFACTURERS  OF  COMMUNICATIONS  NETWORK  COMPONENTS 


fli4A4>tell  &  G04nfUl4^ 
YONKERS  2.  NEW  YORK 
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INDUSTRIAL  TIMER  CORPORATION 


I /was  tl/i/Z  (jttit/ol 

the  P/tlii’  Heat  of  Indnst/  y 


Time  Delay  Timers  are  designed  for  application  on  circuit 
controls  where  a  time  delay  is  required  between  the  closing  of 
one  circuit  and  the  predetermined  closing  or  opening  of 
another. 

Series  TDAF  and  Series  TDAB  Time  Delay  Timers  are  built 
to  stand  abuse,  and  afford  the  dependable,  consistent  operation 
w  hich  mtxlern  industrial  applications  demand. 

These  timers  are  designed  to  handle  time  cycles  up  to  3 
hours.  They  employ  an  external,  magnetically-operated  clutch 
that  not  only  assures  exceptional  accuracy  but  permits  iHstan- 
UMtous,  automatic  reset.  Thus  these  timers  are  ideal  fur  use 
where  rapid  recycling  is  necessary  . 

OUTSTANDING  FEATURES 

Automatic,  Instant  Reset — As  soon  as  the  clutch  is  disengaged, 
an  internal  spring  brings  the  actuating  arm  back  to  its 
reset  position  in  a  fraction  of  a  second. 

Time  Setting  Adjustment — Adjustment  is  accomplished  by  sim¬ 
ply  moving  the  black-button  pointer  to  the  time  cycle 
required.  Quick,  easy,  accurate. 

Dial — Dials  of  both  series  have  large,  easily  read  numerals. 

SERIES  TDAF  TIMERS 

for  panel  mounting.  Terminal  strip  for  electrical  connections 
liHaied  at  back.  113  volt  and  220  volt,  A.C. — 23,  30,  and  60 
cycles.  (For  time  ranges,  see  chart.) 

SERIES  TDAB  TIMERS 

for  surface  mounting.  Terminal  strip  for  electrical  connections 
located  at  front,  below  dial.  If  required,  can  be  supplied  in 
steel  housing,  as  illustrated — eight  kntKkouts  for  easy  h(K)k-up. 
113  volt  and  220  volt,  A.C. — 23,  30'and  60  cycles.  (For  time 
ranges,  see  chart.) 


TDAB 


TIME  RANGES^Series  TDAF  and  Series  TDAB  Timers 


For  complete  technical  data  rei/uest  bulletin  39 

MANUFACTURERS  OF  THESE  AND  OTHER  TIMERS  AND  CONTROLS 
FOR  INDUSTRY — Com  Timers  •  Monuol  Set  Timers  •  Tondem 
Automatic  Recycling  Timers  •  Instantaneous  Reset  Timers 
•  Running  Time  Meters 


TDAB  (In  case) 


NDUSTRI/(LJ 
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DIAL 

CALIBRATION 

MAXIMUM 

TIME  CYCLE 

ViQ  Seconej 

5  Seconds 

>4  Second 

1 5  Seconds 

V2  Second 

30  Seconds 

I  Second 

60  Seconds 

2  Seconds 

3  Minutes 

5  Seconds 

5  Minutes 

1 5  Seconds 

1  5  Minutes 

30  Seconds 

30  Minutes 

60  Seconds 

60  Minutes 

2  Minutes 

3  Hours 

When  it  comes  to 
making  a 
in  space... 


\^t.ickpule  cup  cores  with  their  self-shielding 
characteristic  can  he  mounted  close  to  the  chassis 
or  any  other  metal  part  for  maximum  results  in 
extremely  close  quarters.  In  some  instances,  the 
high  Q  circuits  made  possible  through  their  use 
permit  reduction  in  the  number  of  tubes  needed. 

Standard  types  include  numerous  shapes  and 
sizes,  each  available  in  a  wide  range  of  per¬ 
meability  possibilities.  Highly  specialized  types 
to  meet  the  most  critical  specifications  can  be 
engineered  and  produced  from  a  broad  back¬ 
ground  of  experience  in  this  exacting  field. 

Efactrom'c  Componantt  Diviuon 

STACKPOLE  CARBON  COMPANY 

St,  Mary$,  Pa. 


SmCKPOUE 


Othtr  Stackpole  core  types  include: 

ALL  STANDARD  MOLDED  IRON  CORE  TYPES.  SIDE-MOLDED, 
CHOKE  COIL  CORES,  SLEEVE  TYPES,  THREADED  TYPES  and 
COIL  FORMS.  .  .  also  Slackpole  CERAM  AG'  CORES  (FERRITES). 
Write  for  Electronic  Components  Catalog  RC-8 
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INSULATING 
WATER  SYSTEMS 


for  cooling  High-Power 
Electron  Tubes 


For  insulating  the  water  system  for  water-cooled  tubes,  use  of 
Lapp  porcelain  obviates  troubles  arising  from  water  contamination 
and  conductivity,  sludging,  and  electrolytic  attack  of  fittings. 

Lapp  porcelain,  in  pipe,  coils  and  fittings  is  a  completely 
vitrified,  non-porous  ceramic,  non-deteriorating  and  chemically 
inert.  It  assures  permanent  cleanness  and  high  resistance  of 
cooling  water,  eliminates  need  for  frequent  inspection,  changing 
of  water  or  failure  of  the  water  system,  provides  positive 
cooling  for  long  tube  life. 


LAPP  PORCELAIN  PIPE  Inside  pipe  diameters  of  1,  1^,  1^^,  2  and  3*. 

g  Available  in  straight  pipe  up  to  60*  lengths,  90°  and  180°  elbows, 
and  fittings.  All  connections  are  swivel-type.  Stand  off  insulators 
attach  directly  to  bolts  which  hold  pipe  sections  together. 

Metal  fittings  are  bronze,  polished  heavy  chrome  plated. 


LAPP 

PORCELAIN  WATER  COILS 

Twin  hole  coils  with  inside  pipe  diameters  !*•  Single  hole 

coils  with  inside  pipe  diameters  5^,  IJ^,  1}4*-  Provide  for 
flow  of  cooling  water  from  2  to  90  gal.  per  min.  Coils  provided 
with  cast  aluminum  mounting  bases,  fittings,  and  three-foot 
sections  of  lead  pipe  for  attachment  to  coil  terminals. 

Write  for  complete  description  and  specifications.  Radio 
Specialties  Division,  Lapp  Insulator  Co.,  Inc.,  Le  Roy,  N.  Y. 
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FREQUENCY 


HIGH  VOLTAGE 


Model  2000S 


f  SORENSEN  ISOTRONIC  AC  LINE  REGULATORS 

ARE  YOUR  BEST  CHOICE  FOR  PERFORMANCE  PLUS  ECONOMY 

trouble-free  performance  for  months 
on  end. 

The  man  who  pays  for  instrumeats 
likes  Sorensen  AC  Line  Regtilators 
because  of  reasonable  price  and  the 
fact  that  there  are  no  extras  for  in- 


The  man  who  uses  instruments 
likes  Sorensen  AC  Line  Regulators 
because  of  regulation  accuracy,  clean 
waveform,  insensitivity  to  frequency 
fluctuation,  load  range. 

The  man  who  maintains  instru¬ 
ments  likes  Sorensen  AC  Line  Regu¬ 
lators  because  of  circuit  simplicity, 
conservatively  rated  tubes  (only  3 
in  all),  built-in  ability  to  deliver  tion  as  reliable  components. 

ElECTRICAl  SPECIFICATIONS 


OTHER 

SORENSEN 

ISOTRONIC  PRODUCTS 
INCLUDE: 


Models  available 


NOBATRONS 

(low-Tcltac*.  Uck-carrmit  DC  SasplWa) 

B-NOBATRONS 

<liisl*-v«ltaa«,  l•w-c«rr*■l  DC  SapsUw) 

NOBATRON-RANCERS 

(fall-raue-varlaM*  DC  Sapslio) 

FREQUENCY  CHANCERS 
SATURABLE  CORE  REACTORS 

VARIABLE  AUTO¬ 
TRANSFORMERS 


I  number!  indicate 
VA  capacitiei) 

150S 

2S0S 

500S  (-2S  also) 
lOOOS  (-25  also) 

3000S  (-2S  alto) 
5000S  (-2S  alto) 
lOOOOS  (-2S  alto) 
1S000-2S 


*  ISOTRONIC=ReguIation  and  control  of  voltage, 

current,  power,  and  frequency  by  electronic  means. 


For  CompUte  Information  IFrit* 


SORENSEN  t  COMPANY,  INC 
37S  Fairfield  Avenue  Staasford,  Conn. 


Input 

95-130  VAC  lA,50-60-,  190-260  VAC  in  “-28"  models 

Output 

115  VAC  ^5%;  230  VAC  in  “.2S"  modeh 

Regulation 

accuracy 

-0.1%  against  line  or  load 

Distortion 

2%  -  3%  maximum 

P.  F.  range 

Down  to  0.7 

Load  range 

0  to  full  load 

Mitcellaneout 

Models  150S,  250S,  500S,  lOOOS,  5000S,  lOOOOS.  and 
15000-25  are  self-contained.  Cabinets  available 
for  others. 

Regulation  accuracy  0.01%,  load  range  0  -  1000  VA,  output  115  VAC 
—5%,  other  characterittict  similar  to  those  given  above. 

PROBLEMS: 

Reduce  Costs,  Replace  Scarce  Metals,  Get  Higher  Performance, 
Simplify  Brazing 


GENERAL  PLATE 

Provided  Solutions  with 
Composite  Metals 


PLATINUM 


G*n«ral  Plat*  raplscad  critical  nlchU 
radio  tuba  porta  with  AIFER%\ 


Oanarol  Plato  roducod  hlflh  plaNnwm  cott  in  on 
oloctrodo  with  platinum  ciod  to  coppor. 


No  matter  what  your  problem,  it  will  pay  you  to  consult  with 
General  Plate.  Their  vast  experience  in  cladding  precious  to  base 
metals,  or  base  to  base  metals  can  overcome  your  problems... 
often  reduce  costs. 


General  Plate  products  include . . .  precious  metals  clad  to  base 
metals,  base  metals  clad  to  base  metals,  silver  solders,  composite 
conucts,  buttons  and  rivets,Truflex®  thermosut  metals,  Alcuplate®, 
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Otntrol  Plat* 
*$old*r-Clod* 
matol  timpllfl*d 
centoct  broiing 
of  multipl*  Uodt 
from  o 


0«n*rol  Plot*  provided  hi9h*r  p*rformonc*  and  leng*rw*ar- 
ing  gMallti*t  In  contact  OM*mbli*t  with  TOP- LAY. 


Manufacturers  of  many  products  ranging  from 
circuit  breakers,  radio  tubes,  temperature  controls,  electrical  ter¬ 
minal  conductors  to  carbide  tipped  tools  have  found  the  solution 
to  their  problems  with  G  ?neral  Plate  Composite  Meuls. 


platinum  fabrication  and  refining,  f720  manganese 
age-hardenable-alloy.  Write  for  information. 


GENERAL  PLATE 


Division  of  Molals  &  Controls  Corporation 

3$  rORIST  STRUT,  ATTIIRORO,  MASS. 


Nova  You  a  Composite  Metal  Problem? 
General  Plate  can  solve  it  for  you 


im,  W1DE-BAND  INSTUlWiK 
RTiON-FREE,  FAST-PULSE  MEAS 


N«w  •V*  460t  AmpIMi^r 


INSTRUMENTS 


SPECIFICATIONS 


-hp-  460t  FAST  PULSi  AMPLIFIEk 

FREQUENCY  RESPONSE;  Closely  motches  Gous- 
sion  curve.  Hf  3  db  point  is  opprox.  140 
me.  Lf  3  db  point  it  approx.  50  kc  into 
200-ohm  lood. 

MAXIMUM  OUTPUT  VOLTAGE:  High  bios,  ap¬ 
prox.  125  V.  negative  open  circuit.  Nor- 
mol  bios  (linear  amplification)  approx. 
8  V.  peak  into  200-ohm  load  or  16  v. 
peak  open  circuit,  pot.  or  neg.  pulses. 

GAIN:  Approx.  15  db  into  200-ohm  load. 

INPUT  IMPEDANCE:  Approx.  200  ohms. 

RISE  TIME:  Approx.  0.0026  fifc. 

DELAY:  Approx.  0.016  p%mc. 

DUTY  CYCLE;  0.10  max.  for  125  v.  output  pulse. 

LINEARITY  PULSE  OPERATION:  See  Figure  1. 

MOUNTING;  Relay  rock.  x  19".  6"  deep. 

POWER  SUPPLY:  115  v.  50/60  cps.  35  wotts. 

PRICE:  $225.00  f.o.b.  factory. 


-Ap-  460A  WIDE-BAND  AMPLIFIER 
(Specificofions  some  os  Model  4606  except  ) 
MAXIMUM  OUTPUT  VOLTAGE;  Approx.  8  v. 
peak  open  circuit;  4.75  v.  peak  into  200- 
ohm  load. 

GAIN;  Approx.  20  db  with  200-ohm  load. 
DELAY:  Approx.  0.012  Msec. 

PRICE:  $185.00  f.o.b.  factory. 


-hp-  46A  ACCESSORIES 

-Ap-  46A-16A  PATCH  CORD  -  200-ohms,  2' 
long.  $18.50. 

-Ap-  46A-16B  PATCH  CORD  -  200-ohms,  6' 
long.  $25.50. 

-fip-  46A-95A  PANEL  JACK-For  200  ohm  co¬ 
bles,  low  copocitonce.  P4"  dio.  $7.50. 

^p-  46A.958  CABLE  PIUG-For  200-ohm  ca¬ 
bles,  low  capacitance.  $7.50. 

-Ap-  813<52  CABLE— 2(X)-ohm  cable  in  lengths 
to  specification.  Per  foot  $1^5. 

-Ap-  46A-95C  50-OHM  ADAPTOR  -  Type  N 
connector  for  coupling  50'Ohm  line  into 
-hp-  amplifiers.  $15.00. 

-Ap-  46A-95D  ADAPTOR— Bayonet  sleeve  for 
connecting  — hp-  410A  VTVM  to  output  of 
460A/B  amplifiers.  $15.00. 

-Ap-  46A-95E  CONNECTOR  SLEEVE-Joins  two 
46A-95B  CABLE  PLUGS.  $7.50. 

-Ap-  46A«9SF  ADAPTOR— For  connecting  to 
5XP  CRT.  $10.00. 

-Ap-  46A-9$G  ADAPTOR— For  connecting  to 
Tektronix  type  511  oscilloscope.  $12.50. 

Ooto  lubjecf  to  chonge  without  notice. 


TT- PACKARD 


4MA  WW»eaii4  AmplUiw 


Here  at  last  is  complete  instrumen¬ 
tation  for  true  amplification  of  fast 
pulses  at  high  power  levels  sufficient  to 
operate  scalers  or  counting  meters,  cath¬ 
ode  ray  tubes,  or  to  give  more  than  100 
me  band-width  to  your  present  oscillo¬ 
scope.  New  -hp-  460B  Fast-Pulse  Am¬ 
plifiers,  in  cascade  with  -hp-  460A 
Wide-Band  Amplifiers,  amplify  up  to 
125  volts,  open  circuit  (limited  duty 
cycle).  This  permits  full  deflection  of 
5XP  cathode  ray  tubes,  or  2-inch  deflec¬ 
tion  of  5CP  tubes.  Ultra-short  rise  time 
of  0.0026  /isec,  combined  with  zero 
overshoot,  insures  distortion-free  ampli¬ 
fication  of  pulses  faster  than  0.01  ^isec. 


New  -hp-  46oB  Amplifier,  cascaded 
with  -hp-  460A  provides  linear  ampli¬ 
fication  of  16  volts  peak  output  and 
pulse  amplification  of  125  volts  output 
(slight  non-linearity).  This  combina¬ 
tion  provides  maximum  usefulness  in 
fast-pulse  study  for  nuclear  radiation 
work,  television  or  VHF  research;  for 
increasing  frct^uency  range  of  your  oscil¬ 
loscope,  or  general  wide-band  labora¬ 
tory  amplification.  In  addition  to  the 
above  instrumentation,  -hp-  also  offers 
series  46A  accessories — a  complete  set 
of  200  ohm  cables,  adapters  and  fittings 
for  inter-connecting  amplifiers  or  patch¬ 
ing  to  oscilloscopes. 


UP  TO  90  DB  GAIN  IN  CASCADE!  AMPLIFIES  MILLI¬ 
MICROSECOND  PULSES!  RISE  TIME  .0026  /uSEC! 
125-VOLT  OPEN-CIRCUIT  OUTPUT!  GIVES  OVER  100  MC 
BANDWIDTH  TO  YOUR  STANDARD  OSCILLOSCOPE! 


Fig.  2:  (o )  0.01  mmc  putt*  thrciiQh  -hp-  4658  AmpliAor 
Fig.  1:  linoority  oF  -hp-  4608  Fosf-Fwl$«  Amplifier  (b)  0-02  pulx*  through  3  omplifiort  in  cot<o4o 


Get  complete  details.  W'rite  direct  or  see  your  ’hp-  sales  repreSemtative, 

HEWLETT-PACKARD  COMPANY 

2177A  Pa9«  Mill  Rea4  •  Palo  Alta,  Callfefnio,  U.S.A. 

Soks  RtpresentotivM  ip  all  principol  cities 
Expart;  Frozor  4  Honsen,  LH.,  San  Francisro,  Hew  York,  Los  Angeles 


44A  CuNBdff  mom  AccmogfIgb 


I 


I 

i 


MALLORY 

electrolytic 


JAN  C-62  types 


For  u?e  in  military  electronic  e(]ui|)ment,  Mallory  manufactures  a 
line  of  electrolytic  capacitors  which  will  meet  the  re(|uirements  of 
Specification  JAN  (%62.  Incluileil  in  the  Mallory  line  is  the  full 
selection  of  standaril  case  styles,  raliiifis  and  characteristic.s  required 
under  the  s[»ecilication. 

Into  these  military-type  capacitors  go  the  same  engineering  know-how 
and  production  craftsmanship  which  have  made  Mallory  capacitors 
the  standard  of  quality  in  the  radio  and  television  industry. 

Look  to  Mallory  for  all  your  capacitor  needs  .  .  .  whether  for  military 
or  for  civilian  applications. 


New  Folder  Outlines 
JAN  Capacitor  Types 

A  new  folder,  avaiialde  on 
rei|iiest,  <  <indenses  itie 
iiifoniiatioii  on  tyf>e 
desipiialions  of  all  electrolytic 
capacitors  covered  by 
J\.N  (^62,  to  eouvenient, 
easy-lo-read  chart  form. 

It’s  an  ideal  reference  for 
everyone  vi  ho  s|iecifies  or  uses 
electrolytic  capacitors. 

Write  to  .Mallory  for 
your  copy  today. 


SERVING  INDUSTRY  WITH  THESE  PRODUCTS: 
Electromechanical  — Resistors  *  Switches  •Television  Tuners  •  Vibrators 
Electrochemical — Capacitors  •  Rectifiers  •  Mercury  Dry  Batteries 
Metallurgical— Con  tacts*Special  Metals  and  Ceramics  •Welding  Materia  Is 


Mallory 


August.  1952  — ELECTRONICS 


ELECTRONICS 


AUGUST.  1952 


>•  TREND  . . .  Continued  sluggish¬ 
ness  of  government  orders  is 
causing  many  manufacturers  to 
reexamine  their  civilian-market 
prospects.  Recent  easing  of  mate¬ 
rial  restrictions  permits  increased 
production.  It  may  be,  therefore, 
that  moving  merchandise  rather 
than  building  it  will  be  the  major 
problem  for  the  balance  of  the 
year. 

One  way  to  move  merchandise  is 
to  increase  sales  pressure.  Another 
is  to  bring  merchandise  within  the 
reach  of  more  people  by  simplify¬ 
ing  design  and  thus  reducing  price. 
And  there  are  signs  that  the  sec¬ 
ond  method  is  being  widely  con¬ 
sidered  along  with  the  first,  which 
puts  the  engineer  right  in  the  driv¬ 
er’s  seat  along  with  the  salesman. 

Commercial  radar  units  stripped 
down  to  bare  essentials  have  been 
announced.  Computers  that  won’t 
put  out  the  cat  but  will  perform  a 
few  important  functions  are  com¬ 
ing  along.  In  the  test-equipment 
field,  particularly,  examples  of 
simplified  design  have  been  seen  in 
many  a  back  room. 

►  WORDS  .  .  .  Wiring  may  be 
printed,  etched,  stamped  or  de¬ 
posited  in  a  variety  of  ways.  Com¬ 
ponent  parts  used  in  conjunction 
with  such  wiring  may  be  similarly 
fabricated  or  may  be  of  conven¬ 
tional  construction.  Combinations 
of  wiring  and  parts  are  frequently 
called  printed  circuits,  and  this 


CROSS 

TALK 

phrase  obviously  leaves  much  to 
be  desired  in  the  way  of  precise 
description. 

Wiring  alone  can  be  readily 
identified  by  using  the  proper  ad¬ 
jective  telling  how  it  is  made,  or 
the  whole  new  group  of  machine- 
made  wiring  boards,  panels  or 
chassis  could  be  classified  as 
“mechanized”  wiring.  But  when 
parts  as  well  as  wires  are  involved 
the  phrase  “mechanized  circuits” 
falls  short  of  ideal.  For  one  thing, 
conventional  wiring  or  cabling  and 
parts  can  be  combined  by  mechani¬ 
cal  means,  solder  dipping  or  other 
automatic  assembly  methods.  For 
another,  some  embedment  proc¬ 
esses  are  mechanized  circuits  in  a 
.=ense. 

What  should  we  call  printed  cir¬ 
cuits  when  they  are  not  actually 
printed? 


►  COLOR . . .  Several  engineers  en¬ 
gaged  in  a  high-echelon  study  of 
television  recently  had  their  eyes 
tested  and  turned  out  to  be  color 
blind.  This  brings  up  a  number  of 
questions  that  will  have  to  be  an¬ 
swered  before  polychrome  pictures 
progress  much  farther. 

Will  men  designing  transmitters 
and  receivers  have  to  take  tests 
similar  to  those  given  railroad  en¬ 
gineers?  Will  factory  people  on 
final  test  periodically  sort  out  bits 
of  colored  yarn  and  pretty  beads? 
Will  thousands  of  servicemen  sud¬ 


denly  find  themselves  occupa¬ 
tionally  handicapped  because  they 
don’t  know  mauve  from  magenta? 
And  what  about  the  consumer 
whose  specs  are  not  color  cor¬ 
rected? 

We’re  going  to  rush  right  out 
and  get  a  checkup.  We  need  new 
cheaters  because  of  the  increasing 
demands  of  our  own  occupation 
anyway. 

►  WEDDING  . . .  Motor-generator 
.sets  scarcely  classify  as  electronic 
devices  but  when  they  are  used  to 
heat  metals  by  induction  then  they 
are  at  least  a  bridesmaid. 

The  link  is  very  close  indeed  in 
experimental  units  now  being  de¬ 
signed  for  the  machine-tool  indus¬ 
try.  Here  m-g  sets  turning  out 
9,600-cycle  power  are  first  used  to 
preheat  parts  and  then  tube-pow¬ 
ered  generators  delivering  200- 
kilocycle  power  finish  up  the  job. 

In  this  application  it  is  hard  to 
tell  which  is  the  bridesmaid  and 
which  is  the  bride,  a  not  uncom¬ 
mon  condition  in  our  field  since 
electronics  works  so  closely  with 
so  many  other  things. 

►  ACHIEVEMENT . . .  Transistors 
have  definitely  arrived.  If  anyone 
needs  any  proof  it  is  afforded  by 
the  fact  that  the  little  germanium 
jiggers  were  recently  mentioned  by 
Chris  Welkin,  Planeteer,  nationally 
syndicated  comic-strip  scientist. 

ft 
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FIG*  1 — ^mple  circuit  diagram  lor  thyratron-coptroUod  oloctro-  FIG.  2 — Practtcol  diroct  a*c  typo  thyrotron  circuit  Iroo  Irom 
magnetic  lyttem  (A)  and  grid  control  tIo  hond-capadtanco  mechanical  contacts.  Thyrotrons  are  connected  In  push-puU 
bridge  (B)  arrangement 

Electionic  Drums 


Tube-timed  drums  can  develop  much  higher  beat  rates,  with  beats  having  more  abrupt 
acoustical  wavefronts  than  can  be  generated  conventionally.  Volleys  of  beats  can  be 
repeated  indefinitely  with  precision  and  without  change  in  quality 


Two  WAYS  of  using  a  solenoid- 
actuated  plunger  to  obtain 
drum  beats  have  been  developed.* 
One  system  uses  contacts  on  a 
plunger  with  a  single  thyratron. 
The  other  uses  a  pair  of  thyratrons 
without  plunger  contacts.  A  coder 
can  repeat  a  volley  of  drum  hits. 

Several  techniques  are  possible 
for  the  input  circuits.  With  the 
system  shown  in  Fig.  lA,  the  per¬ 
former  uses  one,  two  or  three  fin¬ 
gers  to  operate  a  feather-light  con¬ 
tact  spring  S  to  generate  voltage 
pulses.  The  pulses  operate  the  out¬ 
put  stage  O  driving  the  electromag¬ 
netic  sy.stem  LMP.  Finger  opera¬ 
tion,  although  effortless  in  terms  of 
the  driving  power  of  the  spring 
contact  S,  is  just  as  tiresome  in  the 
long  run  as  the  conventional,  man¬ 
ual  drum-stick  operation. 

Figure  IB  shows  a  hand-capaci¬ 
tance  bridge  used  to 

eliminate  the  work  represented  by 
the  driving  power  of  the  spring. 
Moving  one  or  more  fingers  in  the 
air  causes  unbalance  of  the  bridge 
and  a  pulse  output  to  be  im- 

•  TT.  S.  Patent  AppL 
Nr.  191,550. 


By  HARRY  STOCKMAN 

Stockman  Electronics  Research  Co. 

Waltham,  Maas. 

proved  by  pulse-shaping  networks. 

While  60-cycle  operation  of  the 
bridge  is  possible  with  the  im¬ 
pedances  ZtZ,  resistive  and  Z,  ca¬ 
pacitive,  better  results  have  been 
obtained  with  400-cycle  operation 
and  phase  compensation. 

Pulse  Forming 

The  main  problem  in  electronic 
operation  of  a  drum  lies  in  the 
forming  of  proper  pulse-power  out¬ 
put  and  the  utilization  of  this  out¬ 
put  under  high-efficiency  conditions 
in  an  oscillating  electromechanical 
system  of  required  transient  re- 
spon.se.  This  response  should  be 
characterized  by  short  rise  and  de¬ 
cay  time  and  freedom  from  jitter, 
overshoot  and  multiple  hits. 

There  are  two  reasons  for  mul¬ 
tiple  hits  on  single  pulses  generated 
via  the  switch  S.  One  consists  of 
undesirable  transient  response  and 
the  other  of  power-supply  pulsa¬ 
tions  when  a-c  or  poorly  filtered  d-c 
is  used. 


The  first  experimental  model 
built  consisted  of  a  class-C,  push- 
pull  beam-tube  circuit,  which  was 
discarded  because  of  insufficient 
output.  The  second  model  at  first 
utilized  one  thyratron  tube  (2050 
or  2D21)  in  the  circuit  shown  in 
Fig.  1  and  yielded  good  efficiency 
and  sufficient  output.  In  the  ac¬ 
companying  photograph,  the  elec¬ 
tromagnetic  moving  system  can  be 
seen  on  top  of  the  drum  (it  may  be 
mounted  inside  the  drum)  and  the 
electronic  circuit  chassis  on  the 
bottom  of  the  U-shaped  wooden 
rack,  serving  as  support  and  trans¬ 
port  case. 

The  electromechanical  system  in 
Fig.  lA  consists  of  a  solenoid  L 
surrounded  by  a  bell-shaped  lami¬ 
nated  iron  yoke  M  of  about  two 
inches  axial  length,  inside  which  a 
plunger  or  laminated  .slug  P,  moves 
axially.  The  design  is  similar  to 
that  of  a  hypothetical  field-coil-op- 
erated  electrodynamic  loudspeaker 
in  which  the  center,  cylindrical  core 
would  be  free  to  move  back  and 
forth  in  axial  direction,  sliding  in 
the  concentric  air  gaps  of  the  ends 
of  the  cylindrical  core. 
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Oparalor  ployinq  th*  •lactronic  drum.  Th*  •ladromoquallc  I7>t*m  ia  mounted 
aboTo  th*  drum  diaphragm 


The  black  part  of  the  slug  in 
Fig.  lA  is  laminated  iron,  the  white 
part  is  a  brass  extension  carrying 
the  glove-skin-covered  button  that 
hits  the  diaphragm  or  drum  skin  D. 
The  stroke  is  approximately  4  inch. 
The  slug  P  is  spring-loaded  away 
from  the  drum  skin  D  and  just 
prior  to  the  hit  it  breaks  the  con¬ 
tact  Si,  thus  discontinuing  the  thy- 
ratron  plate  current. 

Since  the  cathode  potential  res¬ 
toration  is  determined  by  the  time 
constants  R.Ci  and  that  of  the 
moving  system  with  the  capacitor 
C„  and  since  the  contact  S  is  only 
clo.sed  a  few  hundredths  of  a 
second,  the  thyratron  will  not  fire 
again  when  the  slug  approaches  its 
rest  position  away  from  the  drum 
skin.  The  design  should  be  such 
that  one  complete  cycle  of  operation 
has  a  period  shorter  than  the  inter¬ 
val  between  two  sequential  pulses 
on  the  thyratron  tube  grid.  Actu¬ 
ally,  the  circuit  elements  R,C„  C„  C, 
are  included  to  show  various  ways 
to  influence  the  transient  perform¬ 
ance. 

To  be  useful,  the  electromagnetic 
system  must  have  rather  uncon¬ 


ventional  characteristics,  particu¬ 
larly  in  view  of  the  fact  that  the 
power  level  approaches  or  exceeds 
one  kilowatt.  The  proper  solution 
in  obtaining  precise  operation  lies 
basically  in  the  adaptation  of  nega¬ 
tive-feedback  principles  and  essen¬ 
tially  in  the  use  of  a  servo-type 
loop.  Simple  circuits  in  accordance 
with  this  principle  were  tried  on 
the  first  hard  vacuum-tube  model 
but  were  not  found  equally  applic¬ 
able  to  the  thyratron  model. 

Damping  Systems 

Good  results  have  been  obtained 
by  applying  nonlinear  mechanical 
damping  to  the  moving  system 
With  electromagnetic  transducers, 
one  method  consists  of  sidewise 
spring  loading  of  the  moving  slug 
with  the  spring  loading  released  by 
the  magnetic  field.  In  the  ON  stroke, 
the  slug  rides  free  in  the  well-oiled 
airgaps,  while  in  the  OFF  stroke, 
the  slug  rides  with  high  friction. 
It  stops  dead  against  the  rubber 
cushion  catching  the  slug  at  the  end 
of  the  OFF  stroke. 

By  use  of  such  methods,  it 
was  possible  to  excite  the  magnet 


forcefully  almost  during  the  entire 
ON  stroke.  The  limit  is  set  by  the 
heat  dissipation  in  the  coil  L,  caus¬ 
ing  it  to  bum  out.  Coil  resistances 
from  10  to  100  ohms  were  tried. 

Due  to  the  high  peak  power  re¬ 
quired  by  the  unit,  the  power-supply 
problem  is  somewhat  difficult.  Since 
portable  instruments  are  of  interest, 
power  supplies  utilizing  such 
sources  will  have  to  be  designed. 

Improved  Version 

A  new  circuit.  Fig.  2,  was  devel¬ 
oped  to  cut  in  half  the  uncertainty 
of  the  starting  time.  With  this  cir¬ 
cuit,  one  of  the  two  push-pull  plate- 
connected  tubes  will  fire  each  120th 
second.  Since  unfiltered  a-c  is  used, 
heavy  and  expensive  power-supply 
components  are  eliminated.  The 
entire  power  supply  may  consist  of 
a  line  transformer  T.  In  both  this 
and  the  previous  circuit,  volume  is 
controlled  by  a  series  resistor  R,  of 
a  few  hundred  ohms  in  the  electro¬ 
magnet  lead. 

One  of  the  most  important  fea¬ 
tures  of  the  circuit  in  Fig.  2  is  that 
the  switch  in  series  with  the  electro¬ 
magnetic  system  has  been  elimi¬ 
nated.  The  unfiltered  a-c  used 
extinguishes  the  thyratrons  repeat¬ 
edly.  This  circuit  has  been  used 
with  satisfactory  results  but  the 
accoustical  power  delivered  by  the 
drum  was  too  high  for  comfortable 
listening  in  a  living  room. 

For  still  larger  outputs,  needed  to 
operate  large  bass  drums  in  concert 
and  dance  halls,  heavier  types  of 
thyratrons  may  be  inserted  and  a 
heavier  line  transformer  used.  The 
power  drawn  from  the  line  may 
then  exceed  that  comfortably 
handled  by  a  15-amp  house  fu.se. 

One  of  the  recorders,  or  coders, 
used  in  the  development  work  de¬ 
scribed,  consists  essentially  of  a 
motor-driven  drum  with  spokes 
which  close  a  switch  momentarily 
during  rotation.  When  used  as  a 
signal  generator  in  laboratory  ex¬ 
periments,  this  device  produced  and 
repeated  endlessly  a  volley  of  drum 
hits. 

More  reliable  recorders  may  be 
built  in  form  of  magnetic  wheels 
or  rings  or  may  utilize  reels  of  mag¬ 
netic  tape.  The  simplest  arrange¬ 
ment  is  to  use  a  conventional  tape 
recorder,  followed  by  proper  pulse¬ 
shaping  circuits. 
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Reproducibility,  reliability  and 
designability  have  been  major 
obstacles  in  the  progress  of  tran¬ 
sistor  development.  During  the  past 
two  years,  measurable  progress  has 
been  made  in  reducing  these  three 
limitations  through  improved  un¬ 
derstanding,  new  processes  and 
better  germanium  materials. 

The  point-contact  cartridge-type 
transistor  is  shown  in  a  cutaway 
view  in  Fig.  1.  This  general  con¬ 
struction  was  used  for  all  early 
transistors.  The  characteristics  of 
a  particular  transistor,  called  the 


FIG.  1 — Typ*-A  cartrldq*  ■tnictar*  used 
in  aarllnt  tronsUton 


Tha  Ml 689  baad-lTpa  poln|.contact  iron- 
listor.  proqrass  In  miniaiuriiation 


type  A’,  will  be  used  as  a  reference 
for  measuring  results  obtainable 
now  with  new  types  under  current 
development. 

Physical  operation  of  a  type-A 
point-contact  transistor  is  illus¬ 
trated  in  Fig.  2.  Two  rectifying 
metal  electrodes  press  down  upon 
the  surface  of  a  small  die  of  n-type 
germanium;  one  electrode  is  la¬ 
belled  E  for  emitter  the  other  C  for 
collector.  A  large-area  ohmic  con¬ 
tact  to  the  underside  of  the  die  of 
germanium  is  the  base  electrode  B. 

Rectifying  properties  of  the  emit¬ 
ter  and  collector  electrodes  are  ob¬ 
tained  as  a  result  of  the  p-n  barrier, 
shown  by  dotted  lines  in  Fig.  2,  ex¬ 
isting  at  the  interface  between  the 
■small  p-type  inserts  under  each 
point  and  the  w-type  bulk  material. 
When  the  collector  is  biased  in  the 
back  direction  with  a  moderately 
large  negative  voltage,  the  collector 
barrier  has  relatively  high  im¬ 
pedance.  A  small  amount  of  reverse 
current  in  the  form  of  electrons 
flows  from  the  collector  to  the  base 
as  shown  by  the  small  black  circles. 

If  the  emitter  is  biased  in  the  for¬ 
ward  direction  with  a  few  tenths  of 
a  volt  positive,  a  current  of  holes 
(small  open  ^circles)  is  injected 
from  the  emitter  region  into  the 
w-type  material.  Under  the  influence 
of  the  field  set  up  originally  by  the 
initial  collector  electron  current,  the 
holes  are  swept  along  to  the  col¬ 
lector.  This  action  adds  a  controlled 
increment  of  collector  current.  Be¬ 
cause  the  holes  have  positive 


charges,  they  can  lower  the  poten¬ 
tial  barrier  to  electron  flow  from 
collector  to  base  and  allow  several 
electrons  to  flow  in  the  collector 
circuit  for  every  hole  entering  the 
collector  barrier  region. 

The  ratio  of  change  in  collector 
current  to  change  in  emitter  cur¬ 
rent  for  a  fixed  collector  voltage  is 
the  current  gain  a.  Alpha  may  be 
greater  than  unity  in  point-con- 
tact  transistors.  Voltage  amplifica¬ 
tion  is  obtained  also  because  the 
collector  current  flows  through  a 
high  impedance  when  the  emitter 
current  is  injected  through  a  low 
impedance. 

The  point-contact  transistor  has 
been  miniaturized  to  contain  only 
its  bare  essentials.  Several  of  the 
current  development  types  are 
made  in  the  bead  form. 


Table  I — ^Reproducibility  ol  Point- 
Contact  Linear  Characteristics 


Junction  Type 

The  n-p-n  junction  transistor  is 
shown  in  Fig.  3.  A  thin  layer  of 
p-type  germanium  is  formed  in  the 
center  of  a  bar  of  single-crystal 
n-type  germanium. 

Ohmic  nonrectifying  contacts  are 
fastened  to  the  three  regions 
as  shown.  The  essential  behavior 
of  point-contact  and  junction-type 
transistors  is  similar  in  many 
simple  respects  except  for  change 
in  conductivity  type  from  p-n-p  in 
the  point-contact  to  n-p-n  in  the 
junction  type. 

If  the  collector  junction  is  biased 
in  the  reverse  direction.  Fig.  4,  so 
that  electrode  C  is  biased  positively 


Table  II — Characteristics  of  M1729 
Point-Contact  Compared  to  M17S2 
Junction 
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Element 

Renge 
(Sept  1919) 

Range 
(Sept  1951) 

a 

t  to  1 

±20''^ 

ft 

7  to  1 

±.30  <^0 

fg 

to  1  1 

±20% 

Tfc 

7  to  1 

±23% 

Type 

M  1729 

M  1752 

r. 

!  120 

23 

Tfc 

1 

250 

te 

1  15,000 

o  X  10« 

a 

2  5 

0  93 

Impioved  Performance 

Better  manufacturing  processes  and  germanium  materials  have  provided  greater  relia¬ 
bility  and  reproducibility  and  improved  frequency  response.  Higher  power  output 
and  better  noise  figure  for  high-sensitivity  applications  are  properties  of  new  types 


with  respect  to  electrode  B,  only  a 
small  residual  back  current  of  holes 
and  electrons  will  diffuse  across  the 
collector  barrier  as  indicated.  This 
reverse  current  is  very  much 
smaller  and  relatively  independent 
of  the  collector  voltage  because  the 
reverse  impedance  of  such  bulk  car¬ 
riers  is  so  many  times  higher  than 
that  of  the  barriers  produced  near 
the  surface  in  point-contact  tran¬ 
sistors. 

If  the  emitter  barrier  is  biased 
in  the  forward  direction  (a  few 
tenths  of  a  volt  negative  with  re¬ 
spect  to  the  base) ,  a  relatively  large 
forward  current  of  electrons  dif¬ 
fuses  from  the  electron-rich  n-type 
emitter  body  across  the  reduced 
emitter  barrier  into  the  base  re¬ 
gion.  Practically  all  of  the  injected 
emitter  current  can  diffuse  to  the 
collector  barrier  if  the  base  region 
is  adequately  thin  so  that  the  in¬ 
jected  electrons  do  not  recombine 
in  the  p-type  base  region,  either  in 
bulk  or  on  the  surface. 

The  injected  emitter  current  is 
swept  through  the  collector  barrier 
field  and  collected  as  an  increment 
of  controlled  collector  current.  Very 
high  voltage  amplification  will  re¬ 
sult  since  the  electrons  are  injected 
through  the  low  forward  impedance 
and  collected  through  the  high  re¬ 
verse  impedance  of  bulk-type  p-n 
barriers. 

No  current  gain  is  possible  in  the 
simple  bulk  structure  described  and 
the  maximum  attainable  value  of 
alnha  is  unity.  Because  the  bulk 
barriers  are  so  much  better  recti¬ 
fiers  than  the  point-surface  bar¬ 
riers,  the  ratio  of  collector  reverse 
imnedance  to  emitter  forward  im¬ 
pedance  is  many  times  greater.  This 


greater  ratio  offsets  the  point-con¬ 
tact  higher  alpha  and  the  junction 
unit  may  have  much  larger  gain  per 
stage.’** 

Linear  Characteristics 

In  describing  reproducibility  of 
transistor  characteristics  for  small- 
signal  linear  applications,  statisti¬ 
cal  averages  and  ranges  for  the 
open-circuit  impedances  are  given. 
Such  a  state  of  control  does  exist 
for  most  transistors  under  current 
development.  However,  such  was 
not  the  case  for  old  type- A  units  so 
that  ranges  for  commensurate  frac¬ 
tions  of  the  total  family  are  given 
for  the  old  units. 

A  generalized  4-pole  network 
representing  the  transistor  is 
shown  in  Fig.  5.  Here  the  input 
terminals  are  emitter-base  and  the 
output  terminals  are  collector-base. 
The  pair  of  linear  equations  shown 
represent  the  linear  relations  be¬ 
tween  the  incremental  emitter  and 
collector  voltages  and  currents  over 
a  sufficiently  small  region  of  the 
static  characteristics.’  The  open- 
circuit  driving  point  and  transfer 
impedances  of  the  transistor  are  the 
coefficients  of  the  equations.  Any 
one  of  a  large  number  of  equivalent 
circuits  serve  to  represent  the  equa¬ 
tions.  The  T  circuit  shown  in  Fig. 
6  is  perhaps  the  most  useful  con¬ 
figuration.  In  this  circuit  r,  repre¬ 
sents  the  a-c  forward  impedance  of 
the  emitter  barrier,  r.  the  a-c  re¬ 
verse  impedance  of  the  collector 
barrier,  r,  the  feedback  impedance 
of  the  bulk  germanium  common  to 
both,  and  a  is  the  circuit  current 
gain  representing  carrier  collection 
and  multiplication  if  any. 

The  circuit  current  gain  a  turns 


out  to  be  very  nearly  equal  to  the 
current  multiplication  factor  s  of 
the  collector  barrier,  mentioned  pre¬ 
viously.  Average  values  for  the  dif¬ 
ferent  elements  are  given  in  Fig.  6. 

Table  I  gives  the  ranges  of  these 
parameters  for  the  type  A  as  of 
September  1949  and  the  control 
limits  for  the  same  characteristics 
for  new  point-contact  transistors 
now  under  development.  The  ranges 
for  September  1949  are  taken  about 
the  average  values  shown  in  Fig.  6 
for  the  type- A  transistor.  The  later 
control  limits  apply  to  many  differ¬ 
ent  types  of  point-contact  tran- 


FIG.  2 — Schematic  diagram  oi  a  point- 
contact  trannlntor 


Table  III — Reliability  Status 


Sept  1949 

Sept  lO-Sl 

Average 

life 

>10,000 

hours 

>70,000 

hours 

K(|uiva|ent 
Teniperature 
Coefficient  of  r. 

per  deg  C 

-HVe 
per  deg  C 

Shock 

T 

>20.000  g 

Vibration 

7 

20-5,000 

cps 

negligible 
to  100  g 
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sistors  so  that  the  present  average 
values  of  these  equivalent  circuit 
elements  depend  upon  the  type  of 
transistor  considered. 

Table  II  shows  the  average  values 
of  the  characteristics  of  the  M1729 
point-contact  video-amplifier  tran¬ 
sistor,  bearing  the  closest  resem¬ 
blance  to  the  older  type-A  tran¬ 
sistor.  For  contrast,  typical  figures 
for  the  M1752  junction  transistor 
currently  in  the  developmental 
stage  are  shown. 

Transistors  in  the  grounded-base 
connection  may  be  short-circuit  un¬ 
stable  if  a  >  1  and  r,  is  too  large 
because  r,  appears  as  a  positive 
feedback  element.*  The  circuit  user 
of  type-A  units  in  1949  had  approxi¬ 
mately  a  50-percent  chance  of  ob¬ 
taining  a  short-circuit  unstable  unit 
from  a  large  family  of  type-A  units. 
The  M1729  transistor  presently  un¬ 
der  development  has  all  members  of 
its  family  unconditionally  stable. 

Large-Signal  Characteristics 

In  switching  and  computing  ap¬ 
plications  and  other  large-signal 
uses,  the  transistor  characteristics 
’must  be  controlled  over  a  broad 
range  of  variables  from  cutoff  to 
saturation. 

One  characteristic  common  to 
practically  all  of  the  transistor 
pulse-handling  circuits  examined  to 
date  is  the  ability  of  the  transistor 
by  virtue  of  its  current  gain  to 
present  various  types  of  two-state 


negative  resistance  characteristics 
at  any  one  or  all  of  its  pairs  of 
terminals. 

Reliability  and  Life 

Table  III  is  a  comparison  of  reli¬ 
ability  for  transistors  in  1949  and 
1951.  These  estimates  are  based  on 
extrapolation  of  survival  curves  as¬ 
suming  that  a  known  survival  law 
will  continue  to  hold.  For  the  test, 
the  transistors  were  operated  as 
class-A  amplifiers  and  failure  w'as 
considered  to  be  the  time  when  the 
class-A  gain  had  fallen  three  db  or 
more  below  its  starting  value. 

For  the  1949  figures,  the  type-A 
units  had  been  in  operation  for 
about  4,000  hours  and  extrapolation 
predicted  a  half-life  in  excess  of 
10,000  hours.  For  the  1951  figures, 
actual  running  time  was  approxi¬ 
mately  20,000  hours,  giving  a  more 
reliable  estimate  somewhat  in  ex¬ 
cess  of  70,000  hours.  The  units  un¬ 
der  development  now,  made  with 
new  materials  and  processes,  should 
be  superior  in  life  but  it  is  too  early 
to  extrapolate  the  data. 

Temperature  Effects 

The  collector  impedance  r,  and 
the  current  gain  x  of  the  transistor 
are  the  most  sensitive  elements  to 
temperature  variations.  The  other 
elements  are  much  less  sensitive 
over  the  range  from  —40  C  to 
4-  80  C. 

The  r,  of  early  type-A  transistors 


FIG.  3 — ConiT'-ients  o!  th*  n-p-a  lime- 
tion  Ironatetor 


FIG.  4 — Schematic  diagram  oi  a  iunc- 
tion  transistor 


fell  off  to  about  20  to  30  percent  of 
its  room  temperature  value  when 
the  temperature  was  raised  to 
+  80  C.  Over  the  same  temperature 
range,  alpha  increased  from  20  to 
30  percent.  This  variation  in  r.  has 
been  reduced  by  a  factor  of  about 
four  for  most  current  point-contact 
types.  Variations  in  the  current 
gain  remain  about  what  they  were 
in  the  older  types. 

In  such  linear  applications  as  the 
grounded-base  amplifier,  the  gain 
will  stay  essentially  constant  within 
a  db  or  two  from  —  40  C  to  80  C. 
The  d-c  collector  current  for  fixed 
emitter  current  and  collector  volt¬ 
age  will  change  at  about  the  same 
rate  as  r.  .(factor  of  four)  in  pulse 
applications.  Similar  improvements 
have  been  made  for  switching  tran¬ 
sistors. 

It  is  believed  that  reliable  opera¬ 
tion  in  switching  functions,  at  the 
present  time,  may  be  obtained  at 
temperatures  as  high  as  -|-  70  C  in 
most  applications  and  as  high  as 
+  80  C  in  others. 

Temperature  variation  effects  in 
junction  transistors  are  not  yet  well 
established.  It  seems  there  will  be 
smaller  variations  in  such  param¬ 
eters  as  alpha  and  r,  than  in  the 
point-contact  type.  Variations  in 
the  direct  current,  especially  /» 
(collector  current  at  zero  emitter 
current)  are  of  the  order  of  ten  per¬ 
cent  per  degree  C.  However,  /«,  is 
usually  much  less  than  the  operat¬ 
ing  value  of 
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Table  V — Perlonnonce  Proyreu 


Type  A 
Sept  1949 

Sept  1951 

New  Types 

Current  gain  a 

5x 

50x 

Point,  Junetion 

8ingle-stage 
class-A  gain 

18  db 

22  db 

45  db 

Point  .Ml 729,  .M1768 
Junction  M1752 

Noise  at  1,000  epe 

60  db 

45  db 

10  db 

Point  M1768 

Junction  M1752 

Frequency 
respoase  /« 

5  me 

7-10  me 
20-50  me 

Point  M1729 

Point  M1734 

Class-.\  power  oiilptii 

0.5  w 

2  w 

Jimction 

Switching 

characteristics 

none 

good 

Point  M1698,  M1689, 
M1734 

h'eedback  resistaiH«  r, 

2.50  ohms 

70  ohms 

Point  M1729 

Light 

- photocurrent 

Dark  ratio 

2  to  1 

20  to  1 

Junction  M1740 

The  cartridge-type  transistor,  see 
Table  IV,  has  a  volume  of  1/50  cubic 
inch.  The  M1689  bead-type  point- 
contact  transistor  under  current 
development  occupies  only  about 
1/2,000  cubic  inch.  The  M1752 
junction  bead  transistor  has  a  vol¬ 
ume  of  about  1/500  cubic  inch 
which  may  be  reduced  to  the  volume 
of  the  bead-type  point-contact  tran¬ 
sistor  if  necessary.  Further  size 
reduction  must  come  about  in  the 
passive  components  of  circuits. 
This  seems  feasible  because  of  low 
voltages,  low  power  drain  and  lower 
equipment  temperatures  associated 
with  transistor  circuitrj’. 

Advances  have  been  made  in  the 
past  two  years  in  reducing  the  col¬ 
lector  voltage  and  power  required 
for  practical  operation.  In  1949,  the 
minimum  collector  voltage  for 
which  the  small-signal  clas.s-A  gain 
was  still  within  three  to  six  db  of 
its  full  value  was  about  30  volts. 
Today,  the  M1768  and  M1734  point- 
contact  transitors  perform  well 
with  collector  voltages  as  low  as 
two  to  six  volts  even  at  relatively 
high  frequencies. 

The  M1752  junction  transistor, 
at  collector  voltages  as  low  as  0.2  to 
1.0  volt,  can  deliver  useful  gains. 
Under  these  conditions,  the  mini¬ 
mum  collector  power  may  be  as  low 
as  two  to  ten  mw  for  point-contact 
and  10  to  100  (iw  for  junction  types 
in  typical  operation. 

Efficiencies  for  class-A  operation 
have  been  raised  to  30  to  35  percent 
for  point-contact  and  49  percent  out 
of  a  possible  50  percent  for  junction 
transistors.  Efficiencies  for  class-B 
and  class-C  are  correspondingly 
close  to  their  theoretical  limiting 
values. 

Performance 

Table  V  compares  the  progress 
made  in  several  important  perform¬ 
ance  figures  of  merit  by  develop¬ 
ment  of  several  point-contact  and 
junction  types  during  the  past  two 
years.  Reference  is  made  to  the 
type-A  transistor  as  of  September 
1949. 

I.Aboratory  models  of  point-con¬ 
tact  transistors  for  some  switching 
and  transmission  applications  now 
have  useful  values  of  current  gain 
as  high  as  50.  The  single-stage  gain 
of  point-contact  types  M1768  and 


M1729  for  straight  transmission 
applications  has  been  increased  to 
20  to  24  db  and  for  the  M1752  junc¬ 
tion-type,  the  single-stage  gain  may 
be  as  high  as  45  to  50  db. 

Point-contact  devices  have  been 
improved  to  have  noise  figures  of 
about  40  to  45  db  for  high-sensi- 
tivity  low-noise  applications.  The 
M1752  junction  transistor  has  noise 
figures  in  the  10  to  20  db  range. 
Noise  figures  are  taken  at  1,000 
cycles  and  vary  inversely  with  fre¬ 
quency. 

Frequency  response  improvement 
has  been  obtained  so  that  for  video 
amplifiers  up  to  about  10  me,  the 
M1729  point -contact  transistor  has 


Ic 

J'.  '■ 

FIG.  S — General  linear  tranaistor 


FIG.  6 — Equiralent  T  circuit  and  type-A 
orerage  element  roluea 


a  gain  of  about  18  to  20  db  per  stage. 
The  M1734  point-contact  transistor 
is  under  development  for  high-fre¬ 
quency  oscillators  and  microsecond 
pulse  switching.  This  transistor  has 
been  used  in  24-mc  i-f  amplifiers 
with  a  gain  of  18  to  24  db  per  stage 
and  bandwidth  of  several  mega¬ 
cycles.  These  transistors  work  well 
as  pulse  generators  and  amplifiers 
of  one-half  microsecond  pulses  with 
collector  voltage  of  six  to  eight  volts 
and  12  to  20  mw  collector  power  per 
stage.  Amplitudes  of  four  to  five 
volts  out  of  a  total  collector  voltage 
of  six  volts  and  0.01  to  0.02-asec 
rise  times  are  obtainable  in  the 
amplified  pulses. 

Class-A  power  output  has  been 
raised  to  two  watts  in  junction 
transistors  by  increasing  the  ther¬ 
mal  dissipation  limits  and  this  i^ 
not  the  upper  limit. 

.Tu  net  ion -type  phototransistors* 
allow  much  greater  output  voltages 
for  the  same  light  flux  than  do 
point-contact-type  phototransist¬ 
ors.* 
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gcometry  of  cavity  and  uoao 
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~£Tmax 
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racial  variation  of  FIELO 


Pura-tungstan  hot  cathoda  with  maxi¬ 
mum  haating  powar  oi  5  kw 


FIG.  1 — DUtrihution  oi  haatinq  in  a 
cylindrical  raionant  cority 


Watar-coolad  magnatron  onoda  ratad 
at  80  kw 


Industrial  Magnetrons 
for  Dielectric  Heating 


Heating  at  microwave  frequencies  can  be  much  faster  than  at  lower  frequencies  and  the 
bands  at  915  me  and  2,450  me  minimize  communications  interference  from  leakage 
radiation.  Magnetron  oscillators,  their  control  circuits  and  industrial  applications  of  the 

tubes  are  discussed 


General  Electric  Research  Laboratory 
Schenectady,  Seic  York 


arcing  between  the  electrodes  and 
the  work.  The  field  strength  at 
which  arcing  occurs  varies  tre¬ 
mendously  with  different  kinds  of 
materials. 

Choice  of  Frequency 

Referring  to  Eq.  2,  the  rate  of 
heating  at  constant  voltage  is  pro¬ 
portional  to  frequency  if  the  loss 
factor  does  not  change.  In  most 
materials,  the  loss  factor  actually 
rises  with  frequency  in  the  useful 
ranges.  It  would  seem  necessary 
only  to  go  to  a  high  enough  fre¬ 
quency  to  heat  any  material  rapidly 
with  a  voltage  safely  below  the 
breakdown  point.  There  are,  how- 


Microwave  tube  developments  trie  field,  E  =  rms  field  strength  in 

several  years  ago  reached  the  volts  per  cm  and  «"  =  loss  factor  of 

stage  where  kilowatts  of  power  the  dielectric, 
were  available  at  frequencies  of  10’  The  rate  of  heating  for  any 
to  10'°  cycles.  It  was  soon  evident  material  is 
that  many  heretofore  difficult  or  im-  jj,  p  ^ 
possible  jobs  of  dielectric  heating  ^  ^  'ZrfPt"  X 

could  be  done  easily  at  the.se  micro-  0  0211  X  10"‘*  (2) 

wave  frequencies. 

Fundamental  to  dielectric  heating  of  tem- 

is  the  relation.ship  perature  rise  in  degrees  C  per  sec 

and  C  =  specific  heat  of  material. 

P  =  2t/£*  c  X  0  08^  X  10  **  (1)  increase  the  rate  of  heating  a 

where  P  =  power  in  watts  per  cc  given  dielectric  material,  either  the 
converted  to  heat  in  the  dielectric,  strength  or  the  frequency  may 

/  =  frequency  of  alternating  elec-  bg  increa.sed.  The  field  strength  is 


•  Now  with  Varian  Associatef*.  San 
Carlos,  California. 
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be  built  to  give  as  much  power  as  is 
needed.  These  are  specialized  tubes 
in  small  production  and  they  are 
expensive.  In  view  of  the  lack  of 
frequency  assignments,  it  is  doubt¬ 
ful  if  these  frequencies  will  be  used 
much  for  heating. 
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CompUt*  and  cntKiway  viawi  oi  a  water <ool*d  915-mc  maqnutron  with  plat* 
dlaaipotion  rating  of  3.000  watts 


ever,  limits  on  usable  frequencies, 
imposed  by  economic  and  physical 
factors. 

In  the  microwave  region,  it  has 
been  found  extremely  diflficult  to 
shield  dielectric  heating  equipment 
to  reduce  radiation  below  the  allow¬ 
able  FCC  maximum. 

Heating  apparatus  must  be  essen¬ 
tially  confined  to  the  frequency 
bands  assigned  for  this  service 
where  large  amounts  of  stray  radia¬ 
tion  are  permitted.  These  bands 
are  shown  in  the  table. 


Quarter 

Center  Derialioo 

frequency  (me)  allowance  (me)  in  air  (in.) 


standard  grid-controlled  vacuum 
tubes  serve  as  efficient  oscillators 
up  to  the  order  of  100  me.  Their 
wide  use  in  communications  has 
made  them  highly  developed  and 
cheap. 

Throughout  the  range  of  100  to 
900  me,  vacuum-tube  oscillators  can 


Uniformity  of  Heating 

Most  of  the  materials  to  be 
heated  with  microwaves  are  rela¬ 
tively  low-loss  dielectrics.  This 
means  that  in  the  passage  of  an 
electromagnetic  wave  through  the 
material,  only  a  small  part  of  the 
energy  in  the  wave  is  absorbed  per 
wavelength  of  travel.  If  it  is  de¬ 
sired  to  dissipate  all  the  energy  in 
the  wave  in  a  piece  of  dielectric  no 
more  than  a  few  wavelengths  long, 
the  wave  must  be  reflected  back  and 
forth  through  it  many  times.  In¬ 
terference  of  the  reflected  waves 
sets  up  a  standing-wave  field  pat¬ 
tern  with  maxima  and  minima  of 
field  strength  separated  by  one- 
quarter  wavelength. 

The  standing-wave  pattern  im¬ 
poses  definite  restrictions  on  the 
size  of  objects  that  may  be  heated 
uniformly  at  a  given  frequency. 
Consider  the  case  of  a  cylindrical 
resonant  cavity  excited  with  the 
electric  field  parallel  to  the  axis. 
The  electric  field  strength  is 

(6.28r/X)  (3) 

where  =  maximum  field  (on 
the  axis),  r  =  radial  distance  from 
the  axis  and  X  =  wavelength  in  the 
material  with  which  the  resonator 
is  filled. 

In  Fig.  1  is  plotted  the  variation 
in  £7*  derived  from  this  equation. 
The  rate  of  heating,  proportional  to 
£“,  is  greater  than  90  percent  of  its 
maximum  value  inside  a  radius  of 
0.07  X. 

In  a  practical  case,  such  as  heat¬ 
ing  a  plastic  preform,  the  dielectric 


At  915  me,  a  rugged  magnetron 
oscillator  is  available  to  give  5-kw 
output.  Experimental  magnetrons 
have  been  built  to  produce  50  kw  in 
this  frequency  range.  At  2,450 
me,  magnetrons  are  available  from 
the  Raytheon  Manufacturing  Com¬ 
pany  giving  up  to  2-kw  output.  At 
higher  frequencies,  tubes  suitable 
for  industrial  use  have  not  yet  been 
put  on  the  market.  They  can  be 
made  if  a  demand  for  them 
develops. 


bxp*riiii*ntal  plastic  pr*h*at*r.  Radiation  through  th*  ontranc*  and  sxit  hol*s 
In  th*  coritT  is  r*duc*d  by  quartst-war*  chokss 


load  is  placed  in  the  center  of  the 
cavity  where  the  field  is  high  and 
uniform.  If  the  diameter  of  the 
cavity  is  adjusted  for  resonance, 
with  a  coaxial  cylinder  of  dielectric, 
the  field  in  the  dielectric  will  be 
exactly  the  same  as  in  a  smaller 
cavity  completely  filled  with  dielec¬ 
tric. 

For  a  plastic  material  of  dielec¬ 
tric  constant  4.0 

X-WV4-0.5X.  (4) 

where  X,  =  wavelength  in  free 
space. 

If  the  plastic  cylinder  has  a  diam¬ 
eter  d  such  that  its  surface  is 
heated  90  percent  as  much  as  its 
center 

d  -  2  X  0.07  X  0.5  X.  (5) 

At  915  me,  X,  =  12.9  in.  and 
=  0.9  in.  is  the  maximum  diameter 
permitted. 

This  example  illustrates  the  role 
of  standing-wave  patterns  in  select¬ 
ing  frequencies.  Another  effect  be¬ 
comes  important  for  very  lossy 
materials.  Here  the  electromag¬ 
netic  wave  may  lose  its  energy  so 
rapidly  in  its  first  passage  into  the 
material  that  at  the  center  of  the 
load  the  fields  are  too  weak  to  pro¬ 
duce  enough  heat.  For  example, 
at  915  me  roast  beef  has  a  dielectric 
constant  of  28  and  a  loss  factor  t" 
=  5.6.  The  attenuation  constant  » 


for  the  fields  of  a  wave  is  given  by  initial  surface  value 


where  t'  =  real  part  of  dielectric 
constant.  The  power  density  in  the 


If  the  effective  depth  of  penetra¬ 
tion  p  of  the  wave  is  defined  as  that 
depth  at  which  the  power  density 
has  fallen  to  l/\/e  or  0.61  of  its 


In  roast  beef,  p  =  0.97  in.  effective 
penetration  at  915  me. 

These  examples  indicate  how,  for 
any  type  of  load,  consideration  of 
the  wavelength  in  the  material  in 
relation  to  the  size  of  the  piece 
leads  to  the  choice  of  frequency. 
Present  applications  use  the  2,450- 
mc  band  and  the  915-mc  band.  It 
appears  that  these  will  remain  the 
most  important  in  the  microwave 
region,  even  when  tubes  become 
available  for  higher  frequencies. 

In  the  General  Electric  Company, 
microwave  heating  investigations 
and  developments  have  been  concen¬ 
trated  at  915  me.  Tube  develop¬ 
ment  was  started  in  1945  with  a  5- 
kw  magnetron  oscillator  operating 
at  1,040  me.  This  tube  was  super¬ 
seded  by  the  type  Z1492,  operating 
at  915  me.  This  tube  requires  a 
magnetic  field  of  1,400  gauss  and 
has  a  plate  dissipation  rating  with 
water  cooling  of  3,000  watts. 

Construction  of  the  5-kw  magne¬ 
tron  is  shown  in  Fig.  2.  The  fila¬ 
ment  is  a  helix  of  pure  tungsten 
wire,  0.400  in.  in  diameter.  Sur¬ 
rounding  it  are  10  anodes  on  a 
0.687-in.  diameter  circle,  formed  by 
U-shaped  loops  of  A -in.  copper  tub- 


ing  through  which  the  cooling 
water  flows.  This  method  of  re* 
moving  heat  from  the  anodes  gives 
good  dissipating  ability  and  prac¬ 
tically  eliminates  frequency  drift 
from  thermal  expansion  of  the 
anode  structure. 

The  ten  resonant  circuits  of  the 
oscillator  are  formed  by  the  anode 
pipes  themselves  and  the  copper 
tube  shell  connecting  them  at  their 
outer  ends.  At  their  inner  ends,  the 
anode  pipes  are  connected  alter¬ 
nately  by  copper  straps  into  two 
sets  of  5  anodes.  The  purpose  of 
these  straps  is  to  increase  the  fre¬ 
quency  separation  between  the 
resonant  modes  of  the  anode  struc¬ 
ture.  so  that  the  oscillation  will 
always  take  place  in  the  desired 
mode  with  alternate  anodes  180  deg 
out  of  phase.  The  resonant  circuits 
would  be  quite  loosely  coupled  with¬ 
out  the  straps,  with  the  resulting 
resonant  frequencies  differing  by 
a  few  percent. 

Coupling  to  Load 

In  the  strapped  structure,  reso¬ 
nances  of  a  laboratory  tube  were 
at  1,063  me,  2,110  me,  3,040  me, 
3,750  me,  and  up.  This  extreme 
mode  separation  is  not  necessary 
but  it  has  proven  very  desirable  in 
dielectric  heating.  Where  the  load 
impedance  may  change  wildly,  it  is 
nice  to  have  insurance  against  oscil¬ 
lations  jumping  to  another  mode. 

Referring  again  to  Fig.  2,  cou¬ 
pling  of  the  anode  tank  circuits  to 
the  load  is  provided  by  a  copper 
strap  connected  to  one  leg  of  one 
anode  pipe  and  leading  through  the 
glass  output  seal  to  an  external 
coaxial  line.  The  point  of  attach¬ 
ment  to  the  anode  pipe  is  deter¬ 
mined  to  give  the  proper  loading 
of  the  o.scillator  when  the  transmis¬ 
sion  line  is  reflectionless. 

The  tube  is  mounted  by  sliding  it 
inside  its  solenoidal  electromagnet. 
As  shown  in  Fig.  3,  the  magnet  has 
*  an  iron  .shell  which  carries  the  flux. 
Jumping  a  short  gap  formed  by  the 
copper  tube  shell,  the  flux  enters 
the  iron  pole  pieces  inside  the  tube 
and  provides  the  magnetic  field 
parallel  to  the  axis  of  anode  and 
cathode.  As  the  tube  is  plugged 
into  its  magnet,  its  output  end 
makes  contact  with  the  inner  and 
outer  conductors  of  the  transmis¬ 
sion  line.  Air  is  blown  in  through 


FIG.  5 — Rlak*  dioqrain  ior  a  plate  cunani  of  1.0  amp  and  maqnoUc  iteld  of  UOO 
qau».  Radial  coordinoto  te  Uio  voltago  niloctlon  cooiiiciont  (icalo  matkod  In  iwi 
in  db)  and  azimuthal  coordlnalo  te  phozo  anqio  of  roiloction  cooiiictent  (teal* 
markod  in  waTolanqIhi  displacomont  of  stondinq  war*  minimum).  Uppor  numbora  < 
aro  woTolonqth  (add  29.000  cm),  dottod  linot  aro  conitant.warolonqtb  contonra. 
lowor  numbon  aro  parcent  aiiiciancy  and  loUd  linos  ora  contlant.aUlcianc7 
contours 

I 

the  inner  conductor  to  cool  the  glass  supply  to  ground  through  the  elec-  f 
seal,  which  itself  undergoes  dielec-  tromagnet,  so  the  magnet  is  effec-  J 
trie  heating.  tively  in  series  with  the  plate  cur-  i 

Operating  characteristics  of  a  rent  of  the  magnetron.  The  reason  ; 
magnetron  are  best  shown  by  two  for  this  is  illustrated  in  Fig.  4.  If  : 
sets  of  curves.  Figure  4  is  a  per-  the  magnetic  field  is  constant,  a 
formance  chart  where  contours  of  small  change  in  plate  voltage  pro- 
magnetic  field,  output  power  and  duces  a  large  change  in  current  and 
efficiency  are  plotted  on  coordinates  output  power.  The  dotted  curve  in 
of  plate  voltage  and  current.  This  Fig.  6  shows  this  relation.  Line- 
data  is  taken  with  the  transmission  voltage  fluctuations  can  cause  seri- 
line  matched  to  the  load.  ous  output  variations. 

Figure  5  is  a  Rieke  diagram  When  the  plate  current  flows  ? 
where  for  standard  conditions  of  through  the  electromagpiet,  an  in-  | 
plate  current  and  magnetic  field,  crease  in  plate  voltage  causes  in- 
the  efficiency  and  wavelength  are  creased  current  to  flow,  raising  the 
plotted  on  coordinates  of  reflection  magnetic  field  in  proportion.  Refer- 
coefficient  of  the  load  for  waves  ring  to  Fig.  4.  the  plate  voltage  is 
going  down  the  transmi.ssion  line,  almost  directly  proportional  to 
^  .  magnetic  field.  The  resultant  effect 

Electromagnet  Control  bec„^^,  p^^ 

The  magnetron  is  essentially  a  portional  to  plate  voltage.  This 
diode,  operated  for  convenience  ohmic  characteristic  gives  much 
with  its  anode  grounded.  The  plate  smaller  variations  of  power  with 
power  supply  is  between  cathode  plate  voltage,  as  shown  by  the  solid 
and  ground.  It  is  advantageous  to  curve  in  Fig.  6. 
return  the  low-voltage  end  of  this  The  series  electromagnet  also 
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FIG.  6 — Eil*ct  oi  plate  Toltaqe  on  output 
power 


stabilizes  the  output  power  against 
variations  in  load  impedance.  In 
Fig.  7,  power  is  plotted  versus  re¬ 
sistance  of  an  ohmic  load  measured 
in  terms  of  Z„  the  characteristic 
impedance  of  the  transmission  line 
which  it  terminates.  The  power 
curve  with  a  series  electromagnet  is 
more  constant  than  with  a  fixed 
magnetic  field  and  either  constant 
voltage  or  constant  current  from 
the  plate  supply.  Judicious  choice 
of  regulation  characteristic  of  the 
supply  could  help  in  this  respect 
also. 

One  difficulty  with  the  series  elec¬ 
tromagnet  is  that  when  the  plate 
voltage  is  first  applied,  the  field  is 
zero.  Under  these  conditions,  the 
magnetron  will  not  start  in  its 
proper  mode,  but  will  oscillate  in  a 
high-frequency  electronic  mode  at 
a  voltage  too  low  for  the  proper 
mode  to  take  over.  The  remedy  for 
this  trouble  is  to  have  a  residual 
magnetic  field  present  before  the 
plate  voltage  is  applied. 

Figure  8  shows  a  rectifier  circuit 
that  supplies  starting  field  by 
feeding  current  into  the  magnet  in 
parallel  with  the  plate  current.  As 
the  plate  current  rises,  the  drop  in 
the  magnet  exceeds  the  rectifier 
voltage  and  the  rectifier  stops  feed¬ 
ing  current. 

The  rectifier  shown  in  Fig.  8  has 
other  uses.  It  provides  a  surge 
path  for  the  magnet  current  when 
the  plate  supply  is  cut  off,  avoiding 
excessive  voltage  rise  due  to  the 
inductance  of  the  magnet. 

Also,  with  the  variable  a-c  supply 
to  the  rectifier,  it  may  be  used  as 
an  output  power  control  that  is 
much  cheaper  than  a  plate  power 


supply  with  continuously  variable 
voltage.  Leaving  plate  voltage 
fixed,  the  d-c  output  voltage  of  the 
rectifier  is  raised  until  it  feeds 
shunt  current  into  the  magnet.  This 
raises  the  magnetic  field  and  re¬ 
duces  magnetron  plate  current.  In 
this  way,  complete  and  continuous 
power  control  is  obtained  with  a 
small  Variac. 

One  very  important  piece  of  cir¬ 
cuitry  is  a  device  for  keeping  the 
magnetron’s  filament  at  the  proper 
temperature.  The  filament  receives 
a  considerable  amount  of  energy 
from  bombardment  by  electrons 


FIG.  7 — Efi«c1  on  output  powar  of  vary- 
Inq  puro  reaUtanca  loada 


FIG.  8 — Rectiiiar  circuit  aupplyinq  atait- 
inq  fiald  for  alactromaqnat 


that  get  into  the  r-f  field  in  the 
wrong  phase  and  are  accelerated, 
as  in  a  cyclotron.  Most  of  these 
electrons  strike  the  cathode. 

The  back-heating  power  in  a 
Z1492-type  magnetron  at  1,000  and 
1,400  gauss  is  plotted  as  a  func¬ 
tion  of  output  power  in  Fig.  9. 
This  data  was  taken  with  a  load 
matched  to  the  output  transmis¬ 
sion  line.  The  heating  is  also  a 
complicated  function  of  load  im¬ 
pedance,  getting  worse  for  un¬ 
loaded  conditions.  No  device 
capable  of  anticipating  its  amount 
has  been  very  satisfactory. 


The  Z1492  cathode,  running  nor¬ 
mally  at  560  watts,  would  have 
its  life  shortened  by  a  factor  of 
seven  by  the  addition  of  155  watts 
of  back  heating,  so  it  is  worth 
while  to  compensate  for  it. 

A  regulating  circuit,  shown  in 
Fig.  10,  compares  the  resistance 
of  the  filament  with  a  reference 
resistor.  As  the  filament  tempera¬ 
ture  rises,  its  resistance  increases. 
This  generates  an  error  signal  in 
the  servo  circuit,  which  reduces 
the  heating  current. 

The  circuit  as  shown  will  com¬ 
pensate  for  three-fourths  of  the 
back-heating  power  in  a  Z1492 
magnetron.  More  elaborate  con¬ 
trollers  with  better  regulation 
have  been  designed,  but  the  cir¬ 
cuit  shown  has  the  advantage  of 
simplicity  and  of  failing  safe.  If 
a  tube  loses  conductivity,  the  mag¬ 
netron  filament  becomes  colder. 

The  Z1492  is  designed  to  feed 
into  a  3I-in.  coaxial  transmission 
line  of  53  ohms  characteristic  im¬ 
pedance.  Lines  with  dielectric  beads 
supporting  the  center  conductor 
are  not  desirable,  due  to  reflec¬ 
tions  from  the  beads  and  dielec¬ 
tric  losses  in  them.  Stub-supported 
lines,  having  an  inner  conductor 
U  in.  in  diameter  and  an  outer 
conductor  with  a  3.027-in.  inside 
diameter,  have  been  used  satis¬ 
factorily. 

Magnetron  Application 

Experimental  work  on  dielectric 
heating  at  915  me  has  been  car¬ 
ried  on  by  several  departments 
of  the  General  Electric  Company 


FIG.  9 — Back  heolinq  oi  the  cathode  in 
a  5-kw  maqnetron  with  matched  load 
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and  by  other  organizations.  To 
facilitate  experiments,  a  number 
of  5-kw  heater  units  have  been 
built  and  sold.  This  heater  unit 
contains  a  Z1492  magnetron,  power 
supplies,  filament  temperature  reg¬ 
ulator,  triple-stub  r-f  impedance 
matcher  and  directional  couplers 
to  read  directly  the  power  in  the 
transmitted  and  reflected  waves. 
In  use,  matching  the  external  load 
to  the  oscillator  is  done  by  adjust¬ 
ing  the  two  controls  on  the  im¬ 
pedance  matcher  until  the  reflected 
power  meter  reads  zero. 

In  microwave  heating,  even  more 
than  low-frequency  heating,  each 
job  presents  a  new  problem  in 
coupling  power  to  the  load.  One 
example  which  has  been  studied 
is  the  heating  of  precooked  frozen 
dinners.  A  specialized  unit  was 
developed  for  this  purpo.se  by  P.  W. 
Morse  and  H.  E.  Revercomb  and 
described  by  them  in  Electronics, 
October  1947.  It  contains  a  reso¬ 
nant  cavity,  inside  which  the  food 
is  rotated  on  a  turntable  to  average 
out  the  standing-wave  pattern. 

Another  example  of  coupling 
methods  is  in  preheating  of  thermo¬ 
setting  plastics.  Here  the  pieces 
are  small  and  uniform  but  a  very 
uniform  temperature  is  required. 
One  method  which  has  been  used 
is  the  resonant  cavity  shown  in 
Fig.  11.  The  transmission  line  is 
coupled  by  an  inductive  loop  to 
the  cavity,  which  is  tuned  to  reso¬ 
nance  by  moving  one  side.  The 


Luur  ^ 


transmission^ 

LINE  FROM 
OSCILLATOR 


FIG.  11 — RMOBcmt  coTity  for  hootlnq 
plastic  prsforms 


plastic  preform  pellet  is  placed  at 
the  center  of  the  cavity  in  the 
region  of  most  uniform  field.  A 
support  of  nonlossy  dielectric 
prevents  burning  at  the  points  of 
contact  with  the  metal  walls.  In 
this  cavity,  fed  with  915-mc  power, 
phenolic  plastics  can  be  preheated 
to  a  molding  temperature  of  190 
C  in  one  second. 

One  of  the  photographs  in  this 
article  shows  an  experimental 
plastic  preheater.  In  this  machine, 
preform  pellets  are  fed  through 
a  resonant  cavity  on  an  endless 
belt,  emerging  at  molding  tem¬ 
perature.  Quarter  -  wave  chokes 
reduce  radiation  through  the  en¬ 
trance  and  exit  holes  in  the  cavity. 

High-Power  Magnetron 

Experimental  magnetrons  have 
been  built  to  give  up  to  50-kw  out¬ 
put  at  1,000  me.  Fig.  12  shows 
a  cut-open  view  of  a  tube  which 
was  developed  as  part  of  a  Signal 
Corps  contract.  Similar  tubes  may 
be  built  to  a  degree  of  ruggedness 
and  reliability  suitable  for  indus¬ 
trial  dielectric  heating. 

This  magnetron  operates  at 
about  14  kv,  with  a  magnetic  field 
of  1,500  gauss.  Plate  efficiency  is 
from  60  to  60  percent. 

At  the  high-power  level,  it  is 
desirable  to  use  waveguides  for 
transmission  lines.  The  magnetron 
output  is  designed  to  couple  di¬ 
rectly  into  the  waveguide  by  a 
quarter-wave  antenna  penetrating 
the  guide.  Surrounding  the  an¬ 
tenna  is  a  ceramic  dome,  which 
forms  the  vacuum  seal.  The  ce¬ 
ramic  material,  a  high-alumina 
vitreous  body  known  as  Aluminite, 
will  stand  much  higher  powers 
than  glass. 

The  anode  structure,  capable  of 
dissipating  80  kw  consists  of  16 
anodes  3}-in.  long  by  1-in.  wide, 
each  carrying  cooling  water. 

The  limit  on  power  in  these  c-w 
magnetrons  is  in  the  cathode,  where 
back-heating  is  severe.  Experi¬ 
ments  were  carried  on  with  water- 
cooled  cathodes  coated  with  good 
secondary-emitting  materials.  With 
a  secondary  electron  yield  ratio 
of  three  to  one,  the  back-bombard¬ 
ing  electrons  generate  enough 
secondary  emission  to  sustain  oscil¬ 
lations.  A  small  thermionic  cathode 
is-  used  as  a  starter. 


FIG.  12 — Cut.awa7  tIow  of  a  U-kv 
magnetron  with  magnotic  lloltl  of  1,500 
gotiu 


With  these  cathodes,  power  out-  I 
put  of  50  kw  was  obtained,  but  ! 
the  life  was  measured  in  tens  of  i 
hours.  The  secondary  emitting  sur¬ 
faces  consisted  of  active  metals 
such  as  magnesium  and  beryllium 
oxidized  to  a  depth  of  a  few  hun¬ 
dred  Angstroms.  In  operating  the 
tube,  residual  gases  are  ionized 
by  the  high  density  of  electrons 
between  cathode  and  anode.  These 
positive  ions  bombard  the  cathode, 
and  are  believed  to  sputter  off 
the  oxide  layer,  leaving  a  clean 
metal  surface  which  has  a  low 
secondary  yield. 

Thermionic  cathodes  coated  with 
thoria  were  tried,  such  as  the  one 
in  the  cut-open  tube  of  Fig.  12. 
Powers  around  30  kw  were  ob¬ 
tained,  limited  by  cathode-to-anode 
breakdown.  These  cathodes  should 
have  very  long  life. 

A  husky  pure-tungsten  hot  cath¬ 
ode  required  a  heating  power 
of  5  kw.  With  it,  outputs  of  35 
kw  were  reached,  limited  by  back 
heating  of  the  cathode  exceeding 
its  total  power  requirement.  The 
conclusion  from  the.se  high-power 
tube  tests  is  that  a  good  30-kw 
oscillator  at  1,000  me  is  now  realiz¬ 
able. 
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tem  can  be  measured  by  adjusting 
the  networks  to  have  the  desired 
transmission  characteristics. 

It  has  been  shown  that  the 
transient  response  of  any  system  is 
dependent  upon  its  amplitude-fre¬ 
quency  characteristic  and  its  phase 
characteristic.  However,  in  the 
carrier  frequency  circuits  of  nearly 
all  practical  television  systems,  the 
phase  characteristic  is  uniquely  de¬ 
termined  by  the  amplitude-fre¬ 
quency  characteristic,  since  simple 
minimum-phase-shift  networks  are 
used  almost  exclusively.  This  is 
also  true  in  the  experimental  sys¬ 
tem.  Hence  as  far  as  transient 
response  is  concerned,  the  experi¬ 
mental  system  will  accurately  simu¬ 
late  almost  any  practical  system 
having  the  same  amplitude-fre¬ 
quency  response. 

Standard  System 

Having  e.stabli.shed  a  method  of 
measurement,  it  is  appropriate  to 
consider  first  the  transient  response 
of  the  system  defined  by  the  stand- 
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FIG.  1 — Experimental  system  used  to  determine  tv  system  characteristics 


IN  STANDARDIZING  the  transient  circuits  of  the  receiver  and  is  then 
response  of  the  various  parts  of  fed  directly  to  the  vertical  deflection 
the  television  broadcast  system  a  plates  of  a  cathode-ray  oscilloscope, 
difficulty  arose  concerning  that  of  The  system  is  carefully  adjusted 
the  carrier-frequency  system  link-  so  that  the  envelope  of  the  signal 
ing  the  transmitter  to  the  receiver,  fed  to  the  input  of  the  transmitter 
Doubt  arose  as  to  whether  it  was  network  is  a  substantially  undis- 
possible  to  obtain  an  acceptable  torted  square  wave  of  very  short 

transient  response  wdthin  the  rise  time. 

framework  of  the  present  broadcast  Any  transient  distortion  intro- 
transmission  standards.  Accord-  duced  by  the  transmitter  and 
ingly,  an  investigation  was  made  receiver  networks  can  then  be 
of  the  system  between  the  modula-  assessed  by  observing  the  square- 

tor  in  the  transmitter  and  the  final  wave  envelope  of  the  signal  dis- 

detector  in  the  receiver.  played  by  the  oscilloscope.  Tran- 

_  .  .  .  .  sient  response  of  any  specific  sys- 

Expenmental  System 

To  measure  the  transient  re¬ 
sponses  of  systems  having  a  wide 
variety  of  characteristics,  an  ex¬ 
perimental  system  was  set  up  as 
shown  in  Fig.  1.  A  carrier-fre¬ 
quency  signal  is  amplitude-modu¬ 
lated  by  a  square  wave  and  fed  to 
a  linear  amplifier  that  raises  the 
power  level  to  about  100  watts.  The 
signal  goes  through  a  passive,  lin¬ 
ear,  minimum-phase-shift  network 
representing  the  r-f  circuits  of 
the  transmitter.  A  sample  of  the 
transmitter  output  is  coupled 
through  a  similar  kind  of  network 
representing  the  carrier-frequency 


What  The  Author  Found 

•  A  television  system  that  rigidly  adheres  to  the  present  standard  characteristics  has 
so  much  inherent  transient  distortion  that  it  can  be  considered  unocceptable. 

•  Existing  practical  systems  have  transmission  characteristics  with  a  more  gradual 
slope  in  the  region  of  the  carrier  frequency.  This  results  in  improved  transient 
response,  but  distortion  is  still  objectionable.  It  cannot  be  substontially  reduced  by 
correction  in  the  video  circuits. 

•  Transient  distortion  can  be  largely  eliminated  by  modifying  the  transmission  charac¬ 
teristic  to  the  step  type  described.  By  a  suitable  change  in  the  present  transmitter 
and  receiver  standards,  compatibility  with  existing  receivers  could  be  obtoined 
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Transient  Response 


Studies  of  existing  standards  indicate  that  a  transmitter  with  characteristics  only  slightly 
different  from  tliose  specified  by  FCC  and  RTMA  will  pass  essentially  undistorted  square 
waves  for  any  practical  modulation  factor  when  used  with  a  receiver  having  a  step-type 

amplitude  characteristic 


FIG.  3 — Standard  aystnin  ompliturn  choroclarUtica  (A)  and  output  ontrolopo 
forms  lor  varying  dogroos  of  modulation  (B)  and  (C) 


ards  for  television  broadcasting. 
Figure  2  shows  the  transmission- 
amplitude  characteristics  for  this 
s.vstem.  The  frequencies  are  shown 
relative  to  the  carrier  frequency  so 
that  the  curves  will  apply  to  any 
channel  and  receiver  intermediate 
frequency. 

The  overall  system  characteristic, 
shown  in  Fig.  2C,  is  obtained  by 
combining  the  familiar  standard 
characteristics  for  the  transmitter 
(A)  and  receiver  (B)  as  .shown.  It 
is  noteworthy  that  the  system  re¬ 
sponse  is  determined  primarily  by 
'the  receiver. 

However,  when  considering  sys¬ 
tem  response  the  individual  trans¬ 
mitter  and  receiver  character- 
i.stics  are  of  no  particular  concern 
except  as  they  affect  the  overall 
characteristic. 

To  measure  the  transient  re¬ 
sponse  of  the  standard  system,  the 
experimental  system  was  adjusted 
to  have  an  overall  transmission 
amplitude  characteristic  as  nearly 


FIG.  2 — Standard  tr  broadcast  system 
transmisslon<tmpUtude  characteristics 
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as  possible  like  that  of  Fig.  2C.  The 
results  are  shown  in  Fig.  3.  It  is 
seen  that  except  in  the  region  of 
high-frequency  cutoff  the  measured 
curve  is  everywhere  within  5  per¬ 
cent  of  the  standard  shown  by  the 
dotted  line.  It  was  found  that  ap¬ 
proaching  any  closer  to  the  stand¬ 
ard  did  not  have  any  marked  effect 
on  the  transient  response. 

When  the  carrier  signal  with 
square-wave  modulation  was  fed 
into  the  system,  the  modulation 
factor  was  first  adjusted  so  that  the 
square  wave  represented  abrupt 
transitions  between  the  white  and 
black  levels  of  a  standard  television 
signal,  that  is,  12.5  percent  and  75 
percent  respectively  of  the  nominal 


sync  peak  level.  This  was  called 
full  modulation  and  corresponds  to 
a  modulation  factor  of  0.714.  It  is 
apparent  that  with  this  full  modu¬ 
lation  a  given  degree  of  square- 
wave  distortion  will  be  more  notice¬ 
able  in  a  received  picture  than  it 
would  be  for  lower  modulation  fact¬ 
ors  when  the  square  wave  repre¬ 
sents  transition  between  points 
closer  together  on  the  gray  scale. 

The  output  signal  from  the  sys¬ 
tem  as  displayed  by  the  oscilloscope 
is  shown  in  Fig.  3B.  For  clarity 
only  the  shape  of  the  envelope 
is  shown.  The  actual  display  is, 
of  course,  a  complete  amplitude- 
modulated  wave  having  an  envelope 
of  this  shape.  The  output  wave  is 
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SO  distorted  as  to  bear  little  resemb¬ 
lance  to  the  input  wave,  which  con¬ 
sisted  essentially  of  abrupt  transi¬ 
tions  from  black  to  white  and  from 
white  to  black. 

One  very  noticeable  effect  is  the 
marked  difference  in  shape  of  the 
two  transitions.  This  indicates  a 
nonlinear  type  of  distortion  which 
it  is  practically  impossible  to  cor¬ 
rect  inasmuch  as  it  varies  with 
the  type  of  waveform  being  trans¬ 
mitted. 

When  the  modulation  factor  is 
reduced  to  about  0.25  or  lower,  the 
nonlinear  distortion  is  no  longer 
present  as  shown  by  the  waveform 
in  Fig.  3C.  The  distortion  remain¬ 
ing  in  this  waveform  could  be  cor¬ 
rected  by  means  of  phase-shifting 


networks  in  the  video  circuits  of 
the  system.  However,  it  will  be 
shown  later  that  such  phase  cor¬ 
rection  would  make  the  distortion 
at  full  modulation  even  worse. 

Modified  System 

Distortion  in  the  order  of  that 
shown  in  Fig.  3  is  unavoidable  with 
any  system  whose  transmission 
amplitude  characteristic  is  adjusted 
to  conform  to  the  standard.  Since 
practical  systems  currently  in  use 
do  not,  in  general,  exhibit  so  much 
transient  distortion  it  can  only  be 
assumed  that  they  fortunately  do 
not  conform  to  the  standard. 

Figure  4  shows  a  characteristic 
in  which  the  slope  near  the  carrier 
has  been  reduced  as  much  as  possi- 


FIG.  4 — Avvraqe  tyitem  amplitude  characlerUtlce  ihowinq  relative  irequenciee 
in  meqacyclei 
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FIG.  5 — Envelopei  oi  reeultont  iquare  wavei  ior  varylnq  deqreet  oi  modulation 
(A)  and  (C)  phaie  corrected  (B)  and  (D) 


ble  while  still  maintaining  adequate 
attenuation  at  the  adjacent  sound 
frequency  of  —1.5  me.  The  slope 
is  substantially  less  than  that  of 
the  standard  shown  by  the  dotted 
line.  This  curve  approximates  that 
of  an  average  receiver,  which  has 
been  aligned  to  have  a  character¬ 
istic  of  the  general  standard  form 
without  going  to  great  lengths  to 
obtain  rigid  compliance  with  the 
standard. 

The  square-wave  outputs  ob¬ 
tained  with  this  system  are  shown 
in  Fig.  5.  Waveforms  (A)  and 
(C)  show  that  the  transient  distor¬ 
tion  is  appreciably  reduced,  but  it 
can  still  be  considered  objection¬ 
able. 

It  was  mentioned  previously 
that  the  distortion  present  at  low 
modulation  can  be  corrected  in  the 
video  circuits  of  the  system.  The 
addition  of  a  suitable  pha.se-shift- 
ing  network  in  the  modulator  input 
does  largely  remove  the  distortion 
as  .shown  by  the  waveform  at  (D). 
But  at  full  modulation,  the  phase 
correction  makes  the  distortion,  if 
anything,  somewhat  worse  as  shown 
by  the  waveform  at  (B).  The 
reason  is  that  the  pha.se  correction 
tends  to  compensate  for  undershoot 
and  smear  that  are  not  present  in 
the  white-to-black  transition.  This 
results  in  an  extensive  overshoot  at 
the  black  level. 

Improved  System 

The  results  obtained  so  far  indi¬ 
cate  that  objectionable  transient 
distortion  is  unavoidable  with  a 
system  of  the  general  standard 
form.  It  would  therefore  .seem 
worth-while  to  investigate  the  pos¬ 
sibility  of  obtaining  an  improved 
transient  response  by  making  .some 
major  change  in  the  .sy.stem  tran.s- 
mi.ssion  characteri.stic. 

The  nonlinear  type  of  distortion 
evident  at  full  modulation  is  cau.sed 
by  the  quadrature  component  pro¬ 
duced  when  the  relative  amplitudes 
of  the  carrier  and  sidebands  are 
changed  a.symmetrically.  Distortion 
still  pre.sent  at  low  modulation  re¬ 
sults  principally  from  nonlinearity 
of  the  phase  characteristic,  particu¬ 
larly  in  the  region  of  the  carrier 
frequency. 
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Hence,  the  requirements  for  an 
improved  transient  response  are 
a  more  linear  phase  characteristic 
and  a  transmission  amplitude  char¬ 
acteristic  that  is  more  nearly 
symmetrical  about  the  carrier 
frequency. 

These  requirements  are  satisfied 
by  the  step  type  of  transmission 
characteristic  shown  in  Fig.  6.  The 
ideal  curve  shown  by  the  dotted 
line  is  symmetrical  about  the  car¬ 
rier  from  the  lower  edge  of  the 
channel  up  to  -1-1.25  me.  Above  this 
I  frequency  the  response  necessarily 
increases  two-fold  to  compensate 
for  the  loss  of  the  lower  sideband. 
Consideration  of  the  general  rela¬ 
tionship  between  amplitude-fre¬ 
quency  and  phase  characteristics  in¬ 
dicates  that  this  type  of  amplitude 
characteristic  should  al.so  give  a 
more  linear  phase  characteri.stic 
than  the  standard. 

When  the  experimental  system  is 
adjusted  to  have  a  transmission 
characteristic  as  close  as  possible 
to  the  ideal,  the  measured  char¬ 
acteristic  is  as  shown  by  the  full 
line,  and  the  output  square  wave  is 
as  shown  at  (B).  The  square  wave 
is  remarkably  free  from  distortion. 
The  quadrature  component  has  been 
reduced  to  such  an  extent  that  the 
difference  between  the  two  transi¬ 
tions  is  less  than  5  percent.  The 
improvement  in  linearity  of  pha.se 
characteristic  is  so  great  that  there 
is  no  detectable  undershoot  or 
smear.  Furthermore,  the  wave¬ 
form  is  substantially  the  same  for 
any  modulation  factor  up  to  the 
maximum  of  0.714. 

In  order  to  obtain  this  improved 
transient  response,  it  is  necessary 


to  keep  the  shape  of  the  curve  be¬ 
tween  the  carrier  and  —1.25  me  the 
same  as  that  between  the  carrier 
and  +1.25  me. 

Practical  System 

It  is  rather  difficult  to  do  this 
in  the  r-f  circuits  of  the  system, 
but  fortunately  it  is  possible  to 
obtain  at  least  part  of  the  desired 
shape  by  suitably  modifying  the  re- 


[IG.  7 — Amplilude-corrocUng  nalwork 
lot  uso  at  T  deo-lroquoncy  IotoI 


sponse  of  the  system  video  circuits. 
For  instance,  the  two-fold  increase 
in  respon.se  above  +1.25  me  could 
be  obtained  by  including  a  suitable 
network  in  the  video  circuit  of  the 
receiver.  The  system  r-f  response 
would  then  be  flat  in  the  upper  side¬ 
band  region  and  the  lower  sideband 
response  would  be  shaped  to  match 
that  of  the  video  network. 

Video  Network 

A  suitable  network  for  this  pur¬ 
pose  is  shown  in  Fig.  7.  This  net¬ 
work  has  a  constant  resistive  input 
impedance  and  could  be  used  as  the 
detector  load  or  video  amplifier  load 
in  a  receiver. 

The  response  shown  at  (B) 
has  the  desired  two-fold  increase 
at  the  higher  frequencies.  When 
the  experimental  system  was  suit¬ 
ably  modified  to  include  this  net¬ 
work  in  the  receiver  output,  the 
results  shown  in  Fig.  8  were 
obtained. 

The  transmitter  characteristic 
is  flat  over  most  of  the  passband 


but  the  lower  sideband  response  is 
shaped  to  match  the  video  network 
that  has  been  included  in  the 
receiver. 

The  response  of  the  carrier-fre¬ 
quency  circuits  of  the  receiver  is 
also  substantially  flat,  with  the 
response  maintained  as  far  as  pos¬ 
sible  into  the  lower  sideband  region; 
that  is,  down  to  about  —1  me.  It 
then  cuts  off  sharply  to  obtain  about 
45  db  attenuation  at  the  adjacent 
sound  frequency.  The  overall 
.square-wave  response  of  the  system 
(C)  is  again  substantially  free 
from  distortion  for  any  modulation 
factor  up  to  the  maximum  of  0.714. 

Similar  to  Standard 

It  will  be  noted  that  the  trans¬ 
mitter  characteristic  differs  very 
little  from  the  present  standard. 


FIG.  8 — TransmilMt  (A),  r«c«lTai  (B) 
and  iquart-woTS  (C)  cha>act«rlstica  oi 
ptopoMd  lyttam  itandaida 


The  lower  sideband  response  starts 
sloping  off  closer  to  the  carrier  but  { 
the  actual  amplitude-frequency  re-| 
sponse  is  still  within  the  limits 
specified  by  the  FCC  and  RTMA. 
Such  a  transmitter  would  then  pro¬ 
vide  substantially  the  same  service 
to  present  receivers  as  that  from 
existing  transmitters.  However, 
by  carefully  controlling  the  trans¬ 
mitter  lower  sideband  a  consider¬ 
ably  improved  transient  response 
could  be  obtained  from  receivers  ad¬ 
justed  for  this  modified  transmis¬ 
sion  characteristic. 
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Selective  Erasure  of 


Methods  of  minimizing  layer-to-layer  transfer  of  signals  in  magnetic  tape  recordings 
during  storage  are  analyzed.  Best  results  are  obtained  by  using  weak  erasing  field  during 
playback  to  suppress  level  of  cross-talk  without  appreciably  attenuating  desired  signal 


IN  MAGNETIC  RECOBOING,  the 
tendency  of  one  layer  of  tape 
to  be  magnetized  by  the  field  of  the 
layer  of  tape  against  which  it  is 
wound  has  been  studied  empir- 
ically.*'*'*  In  two  papers“  dealing 
with  theory  and  experiment,  a 
method  has  been  outlined  for  reduc¬ 
ing  the  layer-to-layer  transferred 
signal  by  a  process  of  selective 
erasure.  The  present  study  is  con¬ 
cerned  with  this  process. 

It  has  been  shown*  that  the  ease 
with  which  a  recording  can  be 
erased  is  a  function  of  the  bias 
current  used  in  recording  it.  The 
greater  the  bias  current,  the  more 
difficult  is  the  recording  to  erase. 
A  signal  which  is  recorded  by  layer- 
to-layer  transfer  is  essentially  a  re¬ 
cording  which  has  been  made  with 
zero  bias  current  and  might  be  ex¬ 
pected  to  be  easier  to  erase  than  the 
recorded  material.  With  certain 
limitations,  this  is  found  to  be  the 
case. 

Erasure  Tests 

Tests  were  made  by  recording 
reference  signals  on  every  sixth 
layer  of  a  roll  of  freshly  demagne¬ 
tized  tape.  After  various  times  of 
storage  they  were  reproduced  to  get 
the  level  of  the  two  layers  adjacent 
to  the  recorded  one.  In  tests  of  this 
type  it  is  necessary  to  standardize 
carefully  many  factors  that  affect 
cros.s-talk,  including  bias  level,  use 
or  absence  of  bias  in  unrecorded 
layers,  time  of  wind  (and  rewind,  if 
used),  temperature,  tape  tension 
and  other  factors**.  In  reproduc¬ 
ing,  an  erase  head  was  arranged  to 
provide  variable  fields  from  zero  up* 
to  those  which  completely  erased, 
so  that  the  relative  effects  of  weak 
erasure  on  recorded  and  unwanted 
signals  could  be  measured. 

It  was  found,  as  expected,  that 
the  unwanted  cross-talk  signals 
were  more  easily  erased  than  the 


recorded  signals.  A  small  erase 
current  fabout  iS  the  normal  one) 
would  reduce  cross-talk  signals  by 
6  or  8  db  without  any  effect  on  the 
recorded  signal,  or  the  cross-talk 
could  be  reduced  10  or  12  db  while 
only  reducing  the  recorded  signal 
1  db. 

Effect  of  Frequency 

These  measurements  were  made 
on  a  single  frequency  but  the 
problem  for  program  material  is 
more  complex,  because  the  ease  of 
erasing  signals  with  most  heads 
varies  with  frequency.  Further¬ 
more,  this  dependence  upon  fre¬ 
quency  is  different  for  different 
head  geometries.  If  the  partial 
erasure  is  done  by  a  recording  head 
with  a  short  gap,  the  field  gradients 
near  the  gap  are  large,  and  short 
wavelengths  are  much  more  easily 
erased  than  long  ones. 

A  typical  erase  head  with  longer 
gap  produces  a  more  uniform  field 
through  the  thickness  of  the  tape. 
A  large  air-core  solenoid  can  be  ar¬ 
ranged  to  give  a  nearly  perfectly 
uniform  field  if  the  tape  is  run 
through  it.  (Such  solenoids  are  not 
practical  for  erasing  recordings  but 
can  be  arranged  easily  to  give  the 
fields  necessary  for  selective 
erasure.)  Since  short  wavelengths 
are  not  important  in  cross-talk  but 


REDUCING  CROSS-TALK 

Avoid  excessive  peak  record  levels. 

Store  reel  in  cool  ploce,  away  from 
stray  ma9netic  fields. 

Check  recorder  to  make  sure  no 
stray  fields  affect  tape  in  the  supply 
or  take-up  positions. 

Rewind  the  recorded  tope  occasion¬ 
ally,  especially  during  the  first  few 
months  of  storage. 

If  necessary,  use  selective  erasure 
to  reduce  cross-tolk  magnetizotion 
while  reproducing 


are  important  in  recorded  material, 
the  beat  selective  erasure  head  is 
one  that  gives  most  low-frequency 
erasure  and  least  high-frequency 
erasure. 

To  test  this,  signals  were  re¬ 
corded  as  above  except  that  a  high- 
frequency  tone  was  also  recorded. 
This  tone  was  used  to  determine  the 
frequency  selectivity  of  the  erasing 
process  on  recorded  signals.  After 
storing  the  recorded  roll  for  16 
hours  at  65  C,  the  tape  was  sub¬ 
jected  to  selective  erasure  fields  of 
varying  intensity  from  three 
sources;  an  Ampex  recording  head 
with  0.001-in.  gap;  an  Ampex  erase 
head  with  0.020-in.  gap;  a  50-turn 
solenoid  i  in.  long,  i  in.  inside 
diameter  and  IJ  in.  outside  diam¬ 
eter,  having  a  substantially  uniform 
60-cps  field  directed  along  the 
length  of  the  tape.  The  results  are 
summarized  in  Fig.  1. 

It  was  found  that  for  a  given  re¬ 
duction  of  the  printed  signal,  the 
1-kc  signal  was  reduced  by  about 
the  same  amount  in  all  three  cases. 
However,  the  high-frequency  re¬ 
corded  signal  was  affected  to  a 
much  greater  extent  and  it  was  in 
this  respect  that  the  three  methods 
differed  markedly.  The  solenoid 
produced  the  least  deterioration  of 
the  high-frequency  signal,  followed 
closely  by  the  erase  head,  with  the 
recording  head  running  a  very  poor 
third.  While  the  solenoid  appears 
to  be  the  most  desirable  means  for 
selective  erasure,  practical  consid¬ 
erations  such  as  overheating,  stray 
fields  and  cumbersome  tape  thread¬ 
ing  through  the  solenoid  will  prob¬ 
ably  prevent  its  widespread  use. 

The  quantitative  laboratory  data 
in  Fig.  1  are  restricted  to  pure 
tones.  They  are  also  for  particular 
heads  and  recording  bias;  results 
will  vary  somewhat  for  other  ex¬ 
periments.  As  is  often  the  case, 
the  most  satisfying  proof  of  the 
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Magnetic  Tape  Cross-Talk 
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usefulness  of  the  technique  is  in 
tests  of  program  material.  In  this 
sort  of  test,  the  following  observa¬ 
tions  have  been  made. 

The  conditions  for  detectable 
cross-talk  in  actual  program  mate¬ 
rial  are  rather  restrictive,  so  that  it 
is  rather  infrequently  encountered. 
Barring  the  occurrence  of  magnetic 
fields  or  high  temperatures,  printed 
signals  are  in  the  range  of  50  to  60 
db  below  the  signal  level  even  after 
a  few  years  storage.  This  requires 
the  complete  absence  of  signal 
and  a  very  low  noise  level  in 
order  to  permit  detection  of  the 
transfer.  One  procedure  which  ag¬ 
gravates  the  transfer  effect  is  to 
commence  a  recording  on  a  thor¬ 
oughly  erased  tape  in  the  middle  of 
a  loud  program  passage.  Upon 
subsequent  reproduction  of  this 
tape,  the  alert  listener  is  almost 
certain  to  be  forewarned  of  the  im¬ 
pending  affront  to  his  eardrums. 
In  these  cases,  selective  erasure  can 
be  utilized  to  reduce  the  transfer 
to  the  point  of  insignificance  if  not 
inaudibility. 

Effect  of  Rewinding 

The  effect  of  selective  erasure 
upon  the  transferred  signal  is  not 
permanent,  inasmuch  as  a  new 
transfer  signal  is  started  as  soon 
as  the  tape  is  rewound.  The  print 
level  will  again  rise  as  the  tape  is 
stored,  but  should  the  tape  be  un¬ 
wound  at  any  time,  the  cycle  will  be 
interrupted.  For  this  reason  tapes 
which  are  frequently  replayed 
I  would  be  expected  to  give  less 
trouble  than  those  which  are  stored 
undisturbed.  Subsequent  erasures 
using  the  same  device  and  the  same 
field  intensity  will  restore  the  trans¬ 
fer  signal  to  approximately  the 
same  level  as  did  the  first  erasure. 

The  program  will  suffer  some  de¬ 
terioration  during  the  first  selective 
erasure,  but  the  identical  process 


can  be  repeated  any  number  of 
times  without  resulting  in  any 
additional  change  in  the  program. 
Therefore,  if  the  erase  level  is  care¬ 
fully  monitored,  it  may  be  desirable 
to  use  selective  erasure  as  a  routine 
procedure  whenever  tapes  are 
played  back.  In  this  case,  the 
equalizers  can  be  adjusted  to  restore 
the  slight  high-frequency  loss  in 
the  process. 

Practical  Considerations 

Unlike  some  conceivable  methods 
for  the  control  of  layer-to-layer 
transfer,  the  selective  erasure  proc¬ 
ess  is  a  very  practical  one.  For 
example,  in  a  conventional  type  of 
recorder,  it  is  only  necessary  to 
arrange  that  the  bias  or  erase  sup¬ 
ply  is  operated  at  a  suitably  reduced 
power  instead  of  being  turned  off 
during  the  playback  operation.  De¬ 
pending  upon  how  generously  de¬ 
signed  the  normal  erase  current  is, 
the  value  used  for  selective  erasure 
may  be  from  A  to  J  the  normal 
current.  The  possible  variations 
in  switching  technique  to  ac¬ 
complish  this  are  large  in  number 
but  need  not  be  complex.  It  is 
necessary  that  the  high-frequency 


FIG.  1 — Eiicct  oi  MlacUr*  •rosui*  iialdi 
produced  In  thro*  ways,  whan  uilnq 
IS-ke  recordod  tiqnol.  With  I-kc  lignoU. 
all  Ihroo  orosing  doTicM  giro  tho  Knna 
roaulti,  reproMDtod  by  upponnoal  curro 


supply  operate  during  reproduction, 
so  the  method  is  not  applicable  to 
some  types  of  home  recorders,  as 
for  example,  those  where  the  oscil¬ 
lator  tube  is  used  as  the  power  out¬ 
put  tube  in  reproduction.  However, 
it  is  expected  that  this  technique 
would  never  be  required  except  for 
high-quality  professional  record¬ 
ings.  The  use  of  selective  erasure 
on  any  professional  recorder  would 
present  no  problem.  Patents  on  the 
use  of  selective  erasure  have  been 
applied  for. 

One  limitation  to  the  application 
of  this  selective  erasure  is  in  the 
nature  of  the  magnetic  tape  which 
is  used.  On  some  magnetic  record¬ 
ing  tapes,  the  recording  becomes 
more  difficult  to  erase  with  time  of 
storage.  On  such  tapes,  selective 
erasure  may  only  be  effectively  used 
for  a  short  time  after  recording. 
Since  serious  levels  of  transfer  gen¬ 
erally  occur  only  after  considerable 
storage  times,  this  means  that  the 
process  is  nearly  worthless  with 
such  tapes.  The  data  in  this  paper 
were  taken  with  “Scotch”  sound 
recording  tape  No.  Ill  and  are 
typical  of  the  results  which  can  be 
obtained  with  this  tape  and  compa¬ 
rable  tapes  and  films  made  from  the 
same  magnetic  oxide.  The  process 
is  relatively  useless  with  tapes 
made  from  other  oxides  by  the 
Minnesota  Mining  and  Manufactur¬ 
ing  Co.  Among  other  domestic  and 
foreign  tapes  of  different  types  a 
wide  range  of  behavior  from  good 
to  poor  in  this  respect  will  be  found. 
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Nonsynchronous  Pulse 

Voice  transmitters  use  one  frequency  simultaneously  but  no  synchronizing  pulse  is  neces¬ 
sary,  although  time-division  multiplexing  is  used.  Random  samples  from  each  transmitter 
are  tagged  for  identification  at  proper  receiver.  System  is  applicable  to  rural  telephony  and 

moving-vehicle  communication 

By  ANDREW  L.  HOPPER 

Bell  Telephone  Laboratoriee,  Inc. 

Murray  Hill,  N.  J. 


FIG.  1 — Noniynchronous  pulse-multiplex 
may  be  applied  in  rural 


SEVERAL  INDEPENDENT  speech 
transmitters  using  a  time-divi¬ 
sion  multiplex  system  that  employs 
random  sampling  may  transmit 
simultaneously  over  a  single  broad¬ 
band  carrier.  From  a  sample  of  its 
input,  each  transmitter  sends  a 
group  pulses  into  the  common 
medium.  This  pulse  group  is  coded 
at  the  transmitter  so  that  it  may  be 
accepted  by  the  proper  receiver.  In¬ 
terferences  between  transmitters 
are  reduced  by  sampling  at  irregu¬ 
lar  internals.  No  synchronizing 
pulse  is  required  and  the  trans¬ 
mitters  need  not  be  interconnected. 

A  possible  application  of  the  sys¬ 
tem  to  rural  telephony  is  shown  in 
Fig.  1.  It  consists  of  a  number  of 
subscriber  stations  with  directive 
antennas  pointed  at  a  central  omni¬ 
directional  repeater.  Each  sub¬ 
scriber  transmits  on  a  common  fre¬ 
quency.  Subscriber  tran.smitter 
powers  are  adjusted  so  that  the  re¬ 
peater  receives  all  signals  at  ap¬ 
proximately  the  same  level.  The 
repeater  amplifies  the  received  sig- 
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How  It  Works 

(A)  Input  wave  form  to  trans¬ 
mitter  1  (\)  is  randomly  sampled 
by  pulses  (B)  to  produce 
amplitude-modulated  pulses  (C). 

(B)  These  pulses  are  paired  by  a 
delay  line  and  made  equal  and 
opposite  by  a  combining 
amplifier. 

Modulated  and  coded  pulse 
groups  (D)  are  transmitted  to  a 
common  medium. 

(0)  Code  delay  Ti  tags  sampling 
pulses  originating  in  trans¬ 
mitter  1. 


Input  waveform  to  trans¬ 
mitter  2  (E)  produces  a  similar 
set  of  modulated  and  coded  pulse 
groups  (F).  However  trans¬ 
mitter  2  is  inactive  due  to  lack 
of  input  until  voice  relay 
operates  (£')• 

^  (We  delay  Tt  tags  sampling 

I  pulses  originating  in  trans- 
J  (G)  initter  2. 

j  Transmitter  outputs  (I)  and 

F)  are  superimposed  on  ctaiimon 
medium  as  shown  in  (G). 


Receiver  recognizer  selects 
pulse  groups  from  transmitter  1 
hy  their  unique  spacing  (H). 
.\nomalous  pulse  groups  caused 
by  interference  between  trans¬ 
mitter  outputs  (//'  and  //')  are 
reje«'ted  by  all  receivers. 

Step  wave  (I)  isobtaine«l  when 
amplitude-modulated  pulses  are 
integrated  by  the  storage 
capacitor. 

Gl  Ix)w-pass  filter  reforms  origi¬ 
nal  audio  wave  (J).  Some 
distortion  is  caused  by  missing 
pulses.  Dashed  lines  show  un¬ 
distorted  output 


Multiplex  System 


/ 


FIG.  2 — Syaism  block  diafrom  ibowt  how  rocolTor  roco^niior  dtatlnfuiihoo  botwoon  tronsmittor  outpuli  by  codo  doloy  tntraducod 

botwoon  pulM  pain 


nal  pulses,  changes  frequency  and 
reradiates  omnidirectionally. 

The  system  provides  both  for 
talking  and  automatic  switching. 
Each  subscriber  is  assigned  a  pulse- 
code  group  to  which  his  transmitter 
and  receiver  will  revert  when  the 
hook  is  down.  When  a  certain  party 
is  dialed,  the  caller’s  transmitter 
emits  pulse  groups  corresponding  to 
the  number  dialed.  When  the  called 
party  answers,  both  parties  talk 
using  the  pulse-code  group  of  the 
called  party. 

The  system  may  also  be  used  for 
communication  between  moving 
vehicles  and  ships.  Here  syn¬ 


chronous  time-division  multiplex 
seems  ruled  out  because  of  a  number 
of  paths  of  changing  delay  involved. 
Likewise,  frequency-division  multi¬ 
plex  may  be  difficult  because  of  the 
excessive  linearity  requirements 
that  it  imposes  on  the  repeaters. 

Nonsynchronous  System 

Each  transmitter  consists  of  five 
major  units  as  illustrated  in  Fig.  2. 
When  the  audio  input  is  sufficient 
to  operate  the  voice  relay,  the  ran¬ 
dom  pulser  supplies  a  train  of  ir¬ 
regularly  spaced  enabling  pulses  to 
the  grid  of  the  sampler.  Meanwhile, 
the  audio  input  is  applied  to  the 


sampler  cathode.  The  output  of  the 
sampler,  a  train  of  irregularly 
spaced,  amplitude-modulated  pulses 
is  passed  through  the  pulse  shaper 
to  the  coder.  Here  each  sampling 
pulse  is  changed  into  two  equal  and 
opposite  pulses  separated  by  a  con¬ 
stant  delay  as  determined  by  the 
position  of  the  code  switch  on  a 
ten-microsecond  delay  line.  This 
code  delay  identifies  the  pulse  group 
as  having  originated  in  a  particular 
transmitter  after  it  is  transmitted 
through  the  common  medium. 

At  the  receiving  end,  the  recog¬ 
nizer  continuously  monitors  the 
wave  train  from  the  common 


tions  of  this  filter  are  tuned  to 
resonate  at  1.4  and  1.7  me.  The 
output  of  the  filter  £  is  a  jagged 
wave  due  to  the  filter’s  transmitting 
frequencies  beyond  cutoff.  By  pass¬ 
ing  this  wave  through  four  sections 
of  delay  line  these  irregularities  are 
smoothed  out  as  shown  at  C. 
Further  passage  of  the  wave  down 
the  delay  line  results  in  additional 
overshoots  and  undershoots.  The 
wave  shape  at  the  end  of  the  line  is 
shown  at  D. 

Corresponding  to  the  desirable 
pulse  shown  at  C,  the  attenuation 
characteristic  of  the  filter  plus  four 
sections  of  delay  line  is  shown  in 
Fig.  7.  There  is  seen  to  be  little 
deviation  from  the  ideal  Gaussian 
cutoff.  The  approximate  bandwidth 
of  the  experimental  system  is  about 
0.5  megacycle  corresponding  to 
pulses  about  2  microseconds  long  at 
the  base. 


the  grid  of  a  blocking  oscillator. 
Because  the  amplitude  of  the  output 
of  this  stage  varies  considerably 
with  repetition  rate  it  is  necessary 
to  add  a  one-shot  multivibrator  that 
has  a  minimum  of  amplitude  modu¬ 
lation  in  its  output.  After  differ¬ 
entiating  and  clipping,  randomly- 
spaced  pulses  of  constant  amplitude 
are  available  to  the  sampler  grid. 

Audio  input  is  connected  to  the 
cathode  of  the  sampler  and  also  to 
a  voice-operated  relay  through  an 
amplifier.  When  there  is  no  audio 
input  the  relay  is  relea.sed  biasing 
the  grid  of  the  one-shot  multi¬ 
vibrator  beyond  cutoff  so  that  only 
during  talk  spurts  are  the  random 
pulses  sent  to  the  sampler  grid  and 
thence  to  the  common  medium.  This 
increases  channel  capacity  by  hav¬ 
ing  the  transmitter  turned  off  dur¬ 
ing  silent  intervals  in  conversation. 
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FIG.  3 — Random  pulsor  uses  2D21  thyra- 
Iron  at  noiso  lource  for  gencratinq  irro- 
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Delay  Line 

The  same  delay  line  is  used  in 
both  transmitter  and  receiver.  As 
shown  in  the  photograph,  the  line 
consists  of  a  continuously  wound 
solenoid  approximately  20  inches 
long  having  a  total  delay  of  approxi¬ 
mately  10  microseconds  and  a  char¬ 
acteristic  impedance  of  248  ohms. 
Taps  are  located  approximately  i 
inch  (1  microsecond)  apart.  The 
attenuation  and  phase  character¬ 
istics  of  the  line  are  shown  in  Fig. 
4.  The  line  is  about  3  db  down 
at  one  megacycle  with  linear  phase 
up  to  about  1.4  megacycles.  To 
achieve  the  phase  linearity  shown  in 
Fig.  4  it  is  necessary  to  use  com¬ 
pensating  capacitors  in  addition  to 
the  ordinary  low-pass  elements.  As 
shown  in  Fig.  5  capacitors  C,  are 
bridged  between  adjacent  taps  and 
C,  between  alternate  taps. 


Recognizer 

The  recognizer  must  enable  the 
receiver  gate  only  when  the  proper 
code  is  received.  This  is  done  as 
shown  in  Fig.  8  by  sampling  the 
voltage  amplitudes  at  four  points 
along  the  receiver  delay  line:  A,  B, 
C  and  D.  The  transmission  delay 
between  taps  A  and  C  or  B  and  D 
must  be  the  same  as  the  interpulse 
spacing  T,  of  the  desired  pulse  pair. 
It  is  assumed  that  the  desired  wave 

(1)  has  traveled  down  the  delay  line 

(2)  to  the  position  shown  by  the 
correlation  of  (1)  and  (2).  At  this 
instant  voltages  could  be  measured 


FIG.  4 — Attenuation  and  phase  charac¬ 
teristics  oi  10-microsecond  delay  line 


FIG.  5 — Compensating  capacitors  help 
achieve  phase-linearity  in  deiay  line 


medium  as  it  travels  down  the  de¬ 
lay  line.  Each  time  a  pulse  group 
separated  by  the  proper  delay  code 
appears,  the  receiver  gate  operates 
passing  the  information  puLse  to  the 
storage  capacitor.  The  storage  ca¬ 
pacitor  holds  its  charge  for  each 
operation  of  the  gate.  The  resulting 
step  waveform  is  passed  to  the  low- 
pass  filter  where  the  original  audio 
waveform  is  reconstructed. 

Random  Pulser 

The  random  pulser  is  shown  in 
Fig.  3.  It  uses  a  2D21  thyratron  as 
noise  source  to  permit  generating 
randomly-spaced  pulses.  The  noise 
is  amplified  by  a  6J6  then  fed  to 


Pulse  Shaper 

Pulses  delivered  to  the  common 
medium  must  be  shaped  so  as  to  be 
as  nearly  noninterfering  as  pos¬ 
sible.  Hairpin  pulses  with  no  pre¬ 
ceding  or  succeeding  overshoots  or 
undershoots  would  be  ideal  but 
would  require  infinite  bandwidth. 
Figure  6  shows  the  filtering  used 
and  the  resulting  pulse  shapes.  The 
sampler  plate  pulse  A  is  about  0.4 
microsecond  long  at  the  base.  This 
pulse  is  fed  to  a  two-section  con¬ 
stant-resistance  filter.  The  sec- 
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FIG.  6 — Pulie  shaper  smooths  pulses 
to  iorestall  pulse  interierence 
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NO  SYNC  PULSES 

Multiplexing,  or  putting  o  number  of  speech  channels  on  o  single  broad-bond  corner 
is  accomplished  by  two  general  methods: 

(1)  Frequency  division,  in  which  the  band  is  divided  into  discrete  frequency  bonds 
corresponding  to  the  several  intelligence  chonnels. 

(2)  Time  division,  in  which  the  entire  band  is  used  for  each  channel  with  only  one 
channel  using  it  ot  any  instant. 

In  time-division  systems  such  os  pulse-amplitude  modulation  (pom),  pulse-code 
modulotion  (pem),  and  pulse-position  modulation  (ppm)  speech  channels  ore  sampled 
at  different  times  ond  pulses  corresponding  to  these  channels  sent  over  the  common 
medium  and  reformed  into  speech  waves  ot  the  receiving  end. 

Existing  systems  sample  the  speech  channels  ot  regular  intervals  and  in  the  some 
order.  This  requires  o  synchronizing  pulse  ond  the  speech  transmitters  must  be 
interconnected. 

The  system  described  mohes  use  of  random  sampling.  The  speech  channels  ore 
sampled  ot  irregular  intervals.  No  synchronizing  pulses  ore  needed  and  the  transmitters 
need  not  be  interconnected. 


at  taps  A,  B,  C  and  D,  correspond¬ 
ing  to  wave  amplitudes  A,  B,  C  and 
D  shown  directly  above.  The  volt¬ 
ages  so  measured  may  now  be  com¬ 
pared  in  bridge  resistance  net¬ 
works.  At  the  instant  shown  by  the 
correlation  of  (1)  and  (2)  the  volt¬ 
ages  are  related  as  shown  in  Fig. 
8B  at  the  upper  right. 

If  all  four  voltages  are  zero  none 
of  the  diodes  conducts  and  no  pulses 
are  fed  to  the  grids  of  differential 
amplifier  G,.  When  zero  voltage  is 
fed  into  both  inputs  of  this  ampli¬ 
fier  its  output  voltage  will  be  zero 
as  at  a  point  X  in  the  wave. 

Point  X  satisfies  the  requirement 
that  all  four  voltages  are  equal  but 
we  must  also  insure  that  they  are 
not  all  zero,  that  is  that  some  pulses 
are  pre.sent.  This  is  done  by  a  fifth 
tap  on  the  line  that  provides  an  en¬ 
abling  pulse  to  G,  of  the  mixer. 
These  voltages  coincide  on  the  grids 
of  the  mixer  to  produce  a  short 
pulse  out  of  the  recognizer  to  oper¬ 
ate  the  gate. 

Gate  Circuit 

The  gate  circuit  is  shown  in 
simplified  form  in  Fig.  9.  A  sample 
from  a  tap  on  the  delay  line  is  fed 
through  a  cathode  follower  to  the 
gate  input.  The  gate  is  of  the 
double-diode  type  driven  by  trans¬ 
former  T,  having  balanced  second¬ 
ary  windings  and  biased  in  the  con¬ 
ventional  manner.  If  the  gate  were 
driven  directly  from  the  recognizer 
output  the  gate  operating  pulses 


would  vary  in  amplitude  as  shown 
at  A  owing  to  modulation  and 
marginal  conditions  of  interference. 
To  avoid  distortion,  this  pulse  is 
regenerated  by  a  one-shot  multi¬ 
vibrator  producing  pulses  of  con¬ 
stant  amplitude.  This  avoids  noise 
from  partial  or  marginal  operations 
of  the  gate. 

To  avoid  distortion  the  storage 
capacitor  should  fully  charge  and 
hold  its  charge  indefinitely  for  each 
operation  of  the  gate.  Since  the 
gate  is  operated  for  only  J  micro¬ 
second  and  may  be  unoperated  for 
100  to  250  microseconds  (allowing 
for  randomness  and  a  missed 
sample)  a  compromise  value  of  C 
must  be  lused.  The  larger  values  of 
C  make  the  step  wave  flatter  but 


cause  a  loss  of  high-frequency  re¬ 
sponse.  Smaller  values  cause  the 
steps  to  slope  more  and  increase  dis¬ 
tortion  due  to  random  sampling.  A 
compromise  value  of  300  ii|zf  was 
found  most  satisfactory.  The  need 
for  a  10-megohm  back  resistance 
dictates  the  choice  of  6AL5  diodes 
for  the  gate. 

The  response  of  the  low-pass 
filter  and  the  overall  audio  char¬ 
acteristic  of  the  system  is  shown  in 
Fig.  10.  The  difference  in  the 
curves  results  from  incomplete 
charging  of  the  storage  capacitor. 

Signal-to-Noise  Ratio 

The  results  of  1,000  cps  signal-to- 
noise  measurements  at  the  output 
of  the  system  are  shown  in  Fig.  11 


FIS.  7 — Attenuation  charactorixticx  oi 
pulie  shaper 


FIG.  8 — Recegnizer  opens  receirer  gate 
only  when  pulse  pairs  separated  by 
proper  delay  code  are  received.  Pulse 
train  is  sampled  at  live  points  along 
delay  line 
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in  which  noise  plus  distortion  is 
plotted  as  a  function  of  total  output. 
Tests  were  made  both  with  and 
without  an  interfering  transmitter. 

To  obtain  noise-plus-distortion 
readings,  the  1,000-cycle  signal  was 
fed  around  the  complete  system 
from  input  to  output  with  proper 
attenuation  and  phase  shift  to  can¬ 
cel  the  signal  at  the  output. 

Noise  and  distortion  increase 
with  the  signal  when  both  trans¬ 
mitters  are  operating.  This  be¬ 
havior  is  to  be  expected  when  the 
effect  of  missing  samples  is  consid¬ 
ered.  As  shown  in  Fig.  11,  maxi¬ 
mum  signal-to-background-noise 
ratio  is  about  42  db.  However, 
maximum  signal-to-noise  plus  dis¬ 
tortion  ratio  at  high  levels  is  only 
about  20  db. 

Interference  Effects 

A  rough  idea  of  the  interfering 
effects  of  a  number  of  transmitters 
is  obtained  by  driving  the  interfer¬ 
ing  one  at  rates  that  are  various 
multiples  of  8  kc.  Each  simulated 
added  transmitter  degrades  the  sig¬ 
nal-to-background-noise  ratio  by 
roughly  3  db.  Thus  with  five  simu¬ 
lated  interfering  transmitters  this 
ratio  drops  from  42  db  to  about  30 
db. 

Listening  tests  were  conducted  in 
which  each  transmitter  was  fed 


from  its  own  tape  recorder  while 
the  receiver  was  arranged  to  accept 
signals  from  either  one  or  the  other. 
In  general  the  operation  of  the 
second  transmitter  did  not  interfere 
with  intelligibilty  at  normal  talking 
levels  although  the  transmission 
was  judged  to  be  below  toll  quality. 
The  loss-of-sample  distortion  causes 
a  certain  rasping  quality  of  speech. 
When  more  interfering  transmit¬ 
ters  are  stimulated,  distortion 
becomes  progressively  worse  as  ex¬ 
pected.  It  appears  that  speech  in¬ 
telligibility  would  still  be  tolerable 
with  between  five  and  eight  active, 
interfering  transmtters. 

Fecrtures 

The  proposed  system  has  a  num¬ 
ber  of  attractive  features :  the  num¬ 
ber  of  distinct  assignments  that 
can  be  made  in  a  given  channel  is 
limited  only  by  the  video  delay  in¬ 
corporated  in  receivers  and  trans¬ 
mitters;  repeaters  need  not  be 
linear  to  avoid  crosstalk  and  for 
some  forms  of  modulation  nonlinear 
or  even  limiting  repeaters  can  be 
used ;  and  crosstalk  is  unintelligible 
noise  proportional  to  signal  ampli¬ 
tude. 

Since  each  subscriber  is  assigned 
a  .specific  number  or  pulse-code 
group  to  which  his  transmitter  and 
receiver  both  automatically  revert 


FIG.  10 — Fraquency  raiponae  oi  output 
iiltor  and  OTorall  lyitom  charactorisUc 


FIG.  11 — OTorall  syttom  aignal-to-noUe 
charactorUtica 


when  the  hook  is  down,  the  system 
provides  inherently  for  both  talking 
and  automatic  switching.  However, 
among  the  several  subscribers  at 
distant  exchanges,  there  need  be 
one  or  more  operators  to  provide 
communication  between  local  ex¬ 
changes. 

The  system  has  one  outstanding 
disadvantage.  It  is  not  economical 
of  channel  capacity  with  respect  to 
the  number  of  simultaneous  trans¬ 
missions  that  it  can  handle  as  con¬ 
trasted  with  the  large  amount  of 
distinct  and  always  available  chan¬ 
nel  assignments  than  can  be  made 
with  a  synchronous  system. 

Conclusion 

Experiments  show  that  the  qual¬ 
ity  of  speech  transmission  is  below 
toll  system  standards.  In  general, 
such  a  system  might  be  useful 
where  transmi.ssion  of  intelligence 
rather  than  high  quality  speech  is 
of  primary  interest. 

J.  R.  Pierce  originally  proposed 
and  analyzed  the  principles  of  this 
system.  In  developing  the  system 
experimentally,  the  author  was 
assisted  by  J.  L.  Wenger. 


FROM 

OElAv 

LINE 


4l 


CHARGING 

HOLDING 

R 

500 

i0  MEG 

C 

300>i>iF 

T 

Oi5>iSEC 

3,000>i  SEC 

FIG.  9 — R^cognlser  drirtt  r^ceiTer  gate  through  multiribrator  ond  boloncod 
,  tronsiormor 


u 


I 


120 


August,  1952  — ELECTRONICS 


Vibiation 
Tests  Army 


Recorder 

Packaging 


In  studies  of  shocks  transmitted  to  a  packaged  article,  nine  accelerations  are  measured 
simultaneously  and  data  recorded  on  magnetic  tape  that  is  played  back  slowly  for  chart 
recording.  Pulse-width  modulation  system  avoids  distortion  due  to  tape  inhomogeneities 


By  J.  A.SARGEANT  and 

Engineer  Reeearch  and  Development  Labe. 
Fort  Belvoir,  V’^a. 


R.  D.  CAMPBELL 

Reed  Research,  Inc. 
IVoJiMiniyfoii,  D.  C. 


CAREFULLY  CONTROLLED  experi- 
ments  to  correlate  cause  and 
effect  in  damage  to  packaged  arti¬ 
cles  are  being  conducted  at  the 
packaging  development  laboratory. 
Engineer  Research  and  Develop¬ 
ment  Laboratories,  Fort  Bel  voir, 
Va.  These  experiments  require  the 
recording  and  analysis  of  forces 
transmitted  to  the  contents  of  pack¬ 
ages  submitted  to  controlled  shocks 
or  vibrations.  The  forces  are  de¬ 
tected  by  electronic  accelerometers 
located  at  various  points  of  interest 
and  their  outputs  remotely  recorded 
for  subsequent  analysis. 

Requirements  for  associated  re¬ 
cording  equipment  are  unusually 
stringent  in  an  effort  to  reproduce 
faithfully  data  from  several  accel¬ 
erometers  and  to  have  the  records 
available  for  analysis  in  the  short¬ 
est  possible  time  following  the  ex¬ 
periment.  The  E.R.D.L.  packaging 
branch  assembled  the  specifica¬ 
tions  for  recording  equipment  and 
turned  the  problem  over  to  Reed 
Re.search  Inc.,  Washington,  D.  C. 
for  development  and  fabrication. 

The  shock  and  vibration  recorder, 
shown  in  the  photograph,  simulta¬ 
neously  records  nine  accelerations 
and  one  .set  of  timing  signals.  The 
frequency  response  of  the  data 
channels  extends  from  2  to  500  cps 
and  full-scale  acceleration  is  ±: 

80  g. 

Figure  1  is  a  block  diagram  illus¬ 


trating  the  operation  of  the  equip¬ 
ment.  Output  data  are  recorded  by 
direct-writing  oscillographs,  with¬ 
out  recourse  to  photographic  tech¬ 
niques.  Since  these  oscillographs 
cannot  record  the  desired  frequency 
range  directly,  the  data  are  first 
recorded  on  magnetic  tape,  which  is 
then  played  back  at  one  tenth  its 
original  speed;  thus  reducing  all 
frequency  components  of  the  data 
to  A  original  frequency. 

This  feature  effectively  increases 
frequency  response  of  the  oscillo¬ 


graph  tenfold  and  gives  a  corre¬ 
sponding  increase  in  time  scale  on 
the  chart  paper.  A  ten-minute 
test  on  the  acceleration  table  there¬ 
fore  requires  an  hour  for  recording. 
To  achieve  this  time  scale  directly, 
however,  would  require  a  chart 
speed  of  50  inches  per  second  which 
is  impractical  for  multiple-channel 
chart  paper. 

A  precise  method  for  magnetic- 
tape  recording  is  necessary  in  order 
that  the  data  be  uncontaminated  in 
the  recording  and  playing  back 
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from  each  of  nine  accelerometers  in 
the  form  of  an  a-m  voltage  wave. 
Nine  separate  record  modulator- 
amplifier  channels  convert  this 
energy  into  a  pulse-width  modu¬ 
lated  signal  with  a  pulse  repetition 
frequency  of  5,000  pps. 

Each  modulation  channel  termi¬ 
nates  in  a  separate  record-playback 
head  located  in  the  control  console. 
Tape  speed  while  recording  is  60 
inches  per  second. 

Magnetic-Tape  Recording 

The  pwm  signals  are  impressed 
upon  magnetic  tape  as  magnetized 
areas  of  alternate  polarity.  On  play¬ 
back,  a  different  wave  shape  is  ob¬ 
tained  but  the  original  square  wave 
is  capable  of  reconstruction  by  con¬ 
ventional  circuitry.  Similarly,  vari¬ 
able  amplitude  of  the  recovered  sii'- 
nal  is  of  no  importance.  The  tape 
is  played  back  at  6  inches  per 
second.  Nine  sparking  stylii  record 
the  channel  outputs  on  current-sen¬ 
sitive  Teledeltos  paper.  Chart 
speed  is  variable  from  0.5  to  5 
inches  per  second. 

It  can  be  shown  that  variation  in 
tape  speed  introduces  only  second- 
order  errors.  The  reconstructed 
square  wave  is  pa.ssed  through  a 
low-pass  filter  whose  output  is  the 
average  value  of  the  square  wave. 
This  average  value  cannot  depend 
upon  tape  speed  as  long  as  varia¬ 
tions  are  slow  compared  with  pulse- 
repetition  frequency.  It  is  evident 
that  this  average  value  must  repre¬ 
sent  the  original  modulation. 

The  accelerometers  are  attached 
to  significant  points  of  the  con¬ 
tainer  to  be  tested.  The  accelerom¬ 
eter  used  here  is  a  grounded-grid 
57S4  triode  with  movable  anode.  As 
acceleration  increases,  so  does  the 
plate-to-cathode  voltage  gradient 
causing  a  proportional  increase  in 
plate  current.  A  signal  is  developed 
across  the  grid  resistor  of  the 
cathode-follower  mixer,  shown  in 
Fig.  3.  wherein  a  voltage-rate-of- 
change  of  approximately  1.52  mv 
represents  1  g  acceleration. 

The  pulse  train  from  the  5-kc 
blocking  oscillator  is  applied  to  the 
opposite  grid  of  the  twin-triode 
the  cathode  follower.  The  output  of  the 
mixer  is  coupled  to  the  input  of 
!fier  the  cathode-coupled  multivibrator. 

in  Dwelling  time  of  the  multivibrator 
ved  is  adjusted  by  the  zero-set  potenti- 


Vibration  recorder  (heller.  From  leit  to  right,  major  components  are:  record  modu- 
lalormmpliiier;  magnetic-tape  recorder;  playback  demodula'.or-ampliiier;  and  strip- 
chart  recorder 
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FIG.  2 — Typical  waTeiorms  iUustrata 
pulst-Widih  modulation  technique 


ometer  in  the  mixer  grid  circuit. 
The  blocking  oscillator  pulse  pro¬ 
duces  a  positive  output  pulse  from 
the  multivibrator  every  200  micro¬ 
seconds.  In  the  absence  of  any 
input  from  the  accelerometer,  the 
output  is  a  positive  square  wave 
of  constant  period.  However,  the 
signal  from  the  accelerometer  var¬ 
ies  the  bias  on  the  multivibrator 
input  grid  and,  correspondingly, 
the  width  of  the  output  pulse. 

Circuit  Details 

Figure  4  is  a  schematic  of  the 
playback-demodulator  circuit.  The 
input  from  the  record-playback 
head  is  amplified  by  three  class-A 
triode  stages  and  applied  to  a 
double-diode  pulse  .selector  which 
selects  only  the  tips  of  the  pulses. 
The  selected  pulses  are  fed  through 
a  one-stage  amplifier  to  a  squaring 


tube,  the  output  of  which  is  a 
square  wave  having  a  movable  lead¬ 
ing  edge  and  corresponding  to  the 
output  waveform  of  the  record 
multivibrator.  This  waveform  is 
applied  to  a  push-pull  driver-de¬ 
modulator  stage  wherein  most  of 
the  500-cps  carrier  component  is 
removed 

The  two-stage  frequency-com¬ 
pensated  d-c  amplifier  provides  low- 
frequency  gain  with  an  essentially 
flat  response  from  d-c  to  above  50 
cps.  A  cathode-follower  output  tube 
drives  the  stylus  motor  of  the 
channel  strip-chart  recorder. 

The  linearity  of  the  combined 
modulation  and  demodulation  proc¬ 
ess  is  on  the  order  of  one  percent. 
Frequency  response  extends  well 


beyond  500  cps  and  square  waves  at 
200  cps  are  quite  recognizable  on 
playback.  The  system  resolves  a 
square  wave  with  a  double  overshoot 
two  percent  of  maximum  amplitude 
and  a  rise  time  of  0.7  millisecond. 
Signals  due  to  tape  noise  have  been 
reduced  to  about  50  spurious  pulses 
per  mile  of  tape.  Throughout  the 
remainder  of  the  tape  the  signal  to 
noise  ratio  is  approximately  200 
to  1. 

In  later  models  of  this  equipment, 
frequency  response  to  2,000  cps  is 
achieved  by  using  a  recording  tape 
speed  of  60  inches  per  second  and  a 
playback  speed  of  3  inches  per 
second.  Data  is  reproduced  faith¬ 
fully  on  a  strip-chart  recorder 
whose  response  is  only  100  cps. 


Wilillf-t'OTH  ■U.TlVUIUTOR 


FIG.  3 — Record  irodu?ator-amplilier  cooTertt  a-m  signal  from  electronic  accelerom* 
eter  to  pulse-width  modulated  wore  train  for  recording  on  magnetic  tope 
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Half-Wave  Magnetic 


Proffram  Leader 


Project  Leader 


Project  Leader 


Mayneticn  Diri^tori,  V.  .S.  Naval  Ordnance  Laboratory,  Oak,  Maryland 


lar  hysteresis  loops,  this  power  is 
quite  small. 

The  bridge  power  windings  are 
active  only  when  the  a-c  line  po¬ 
larity  is  such  that  point  X  is  posi¬ 
tive.  During  this  half  cycle  the  flux 
in  both  cores  is  carried  up  the  BH 
curve  to  saturation.  At  the  end  of 
this  half  cycle  a  large  percentage  of 
residual  flux  remains.  During  the 
succeeding  half  cycle,  when  no  cur¬ 
rent  flows  in  the  power  windings, 
the  zero  signal  operating  flux  level 
is  set  as  determined  by  the  values 
of  and  R,.  Each  core  may  be  set 
independently  to  ensure  balance. 
The  use  of  separate  reference  wind¬ 
ings,  rather  than  using  shunted  rec¬ 
tifiers  and  allowing  reverse  current 
to  flow  through  the  power  windings, 
permits  higher  gains. 

In  this  circuit  no  response-im¬ 
proving  resistance  is  needed  in  the 
control  circuit  since  transients  can¬ 
not  exist  over  a  complete  operating 
cycle.  When  amplifiers  are  cas¬ 
caded,  the  output  of  one  is  connected 
directly  to  the  input  of  the  next 
with  no  passive  elements  required. 


Compact  siie  of  amplUior  is  OTidonco  of  half-woro  circuit  economy.  Amplifier 
shown  drires  S-watt  servo  motor 


Magnetic  amplifiers  for  in¬ 
strument  servo  systems  are 
currently  undergoing  considerable 
investigation.  The  recently  per¬ 
fected  half-wave  version  shows 
promise  for  applications  where  a 
minimum  speed  of  response,  as  well 
as  reliability,  long  life,  and  rugged¬ 
ness  normally  associated  with  mag¬ 
netic  amplifiers,  are  important. 

At  first  it  was  thought  that  the 
output  of  the  half-wave  circuit 
would  be  unsuitable  for  driving  the 
two-phase  motors  generally  used  in 
servo  systems.  This  was  disproved 
experimentally;  a  typical  two-pha.se 
induction  motor  will  produce  ^t 
least  half  torque  on  a  half-wave  cir¬ 
cuit,  and  much  more  if  capacitors 
are  u.sed  across  the  motor  windings 
to  tune  them  to  the  fundamental 
frequency. 

The  basic  circuit  found  mo.st  u.se- 
ful  for  this  application  is  shown 
in  Fig.  1.  The  bridge  configuration 


eliminates  the  need  for  a  center- 
tapped  return  on  the  transformer 
secondary.  As  shown,  two  sets  of 
windings  appear  on  a  single  core, 
so  that  one  stage  requires  but  one 
pair  of  cores. 

Either  A,  and  X,  or  X,  and  A. 
could  be  removed  from  the  circuit. 
However,  all  four  rectifiers  are  in¬ 
cluded  to  eliminate  completely  any 
possibility  for  circulating  currents 
in  any  leg  or  section  of  the  bridge. 

Flux  Level  Setting 

One  distinct  advantage  of  the 
half-wave  circuit  arrangement  is 
that  during  the  half  cycle  when  the 
power  winding  circuit  is  inactive, 
it  has  negligible  effect  on  the  con¬ 
trol  windings,  thus  permitting  set¬ 
ting  of  flux  levels  with  relative  ease 
during  these  half  cycles  by  the 
reference  windings  connected  across 
the  a-c  line.  The  control  winding 
need  only  furnish  the  incremental 
power  required  to  override  the 
reference  winding  and  shift  the 
flux  along  the  magnetization  curve. 
For  materials  exhibiting  rectangu¬ 
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This  article  la  based  on  a  paper  deliv¬ 
ered  at  the  Summer  General  Meeting  of 
the  AIHFJ.  The  conference  paper  will  ap¬ 
pear  in  the  AfPE  Transactions. 


FIG.  1 — Basic  circuit  shows  use  oi 
bridqo  configuration  to  eliminato  need 
for  confer  top  tronsformor 
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Servo  Amplifier 


Circuit  has  |)ossibilities  for  application  in  automatic  feedback  controls  where  rebability 
of  operation  and  extreme  ruggedness  are  important.  Complete  details  of  economical 
half-wave  60-cps  and  400-cps  magnetic  servo  amplifiers  are  given 


FIG.  % — CompUt*  ciicull  ihowinq  porta 
Toluat  ior  60-cpa  ond  400-cps  (In  poian- 
IhuM)  two-atoga  mognstlc  sarro  ompU- 
iiars 


The  circuit  has  been  used  in  both 
€0-  and  400-cycIe  applications  to  ob¬ 
tain  performance  superior  to  that 
obtainable  with  conventional  full- 
wave  circuitry.  The  over-all  time 
response  of  a  two-stage  amplifier  is 
li  cycle  (1  cycle  for  the  first  stage, 
and  one  half  for  each  succeeding 
stage).  In  comparison  to  conven¬ 
tional  full-wave  circuitry,  the  num¬ 
ber  of  parts  required  is  about  half, 
with  resultant  savings  in  cost,  size 
and  weight. 

Cores  and  Windings 

Figure  2  shows  the  complete  cir¬ 
cuit  with  values  for  60-cycle  opera¬ 
tion  and  400-cycle  operation  in 
parentheses.  The  resistance  R,  in 
series  with  the  input,  circuit  ensures 


a  certain  minimum  input  imped¬ 
ance,  which  is  desirable  where 
synchro  components  are  used  for 
error  detection  in  a  servo  system. 
The  capacitor  Cj  around  the  input 
resistor  of  the  60-cps  amplifier  ad¬ 
justs  the  phase  to  obtain  slightly 
better  performance. 

The  cores  used  are  all  tape-wound 
toroids  made  of  50-percent  iron,  50- 
percent  nickel  grain-oriented  ma¬ 
terial  having  a  very  rectangular 
hysteresis  loop.  Each  core  bears 
two  power  windings,  a  reference 
winding  and  a  control  winding.  Core 
and  winding  specifications  for  a 
two-stage  amplifier  are  shown  in 
Table  I. 

The  60-cps  amplifier  was  designed 
to  operate  a  Ford  Instrument  Com¬ 
pany  5-watt  low-inertia  servo 
motor,  presenting  an  impedance  of 
about  250  ohms  to  the  amplifier. 


The  400-cycle  amplifier  operated  a 
U.  S.  Navy,  Bureau  of  Ordnance 
MK  16  Mod  0  servo  motor  with  an 
impedance  of  366  ohms. 

The  two  amplifiers  described 
were  tested  on  typical  closed-loop 
servo  systems.  Stabilization  was 
provided  by  a  tachometer  generator 
mechanically  linked  to  the  motors, 
the  tachometer  signal  being  fed 
back  as  an  error  signal. 

Highest  available  slewing  rates 
are  550  and  1,000  deg  per  sec  for 
the  60-  and  400-cycle  versions  re¬ 
spectively.  Voltage  gains  are  12 
(60-cycle)  and  20  (400-cycle), 

while  respective  static  errors 
amount  to  less  than  0.1  and  0.01 
degrees.  Following  rate  for  the  60- 
cycle  system  is  1  deg  per  60  deg 
per  sec,  while  that  for  the  400- 
cycle  servo  is  1  deg  per  200  deg 
per  sec. 


Table  I — Core  and  Coil  Data  ior  SO-cps  and  400-cps 
Magnetic  Servo  Amplifiers 


C»>re  Material:  Orlhonol  (50%  Ni  50%  Fe  ' 

alloy,  (Train  oriented,  dry  hydrojren  anneal)  1  \  )  j 

60  Cycles 

I  too  Cycles 

Input  1  Output  Input 

j  Output 

Core  Dimensions 

d  Cinehes) . 

1  00 

1.25 

1  00 

1.25 

f>  (inches) . 

1.25 

1.75 

1  25 

1.75 

U'  (inches) . 

0.: 

5 

1.00 

0  25 

0.375 

Tape  Thick- 

ness  (inches) 

0  002 

0  002 

0  002 

0  002 

Winding  Data 

Wire 

Wire 

Wire 

Wire 

Turns 

Size 

Turns  Size 

Turns  Size 

Turns 

Size 

Power . 

2,000 

33 

1,500  30 

.500  28 

8.50 

20 

Reference..  . 

.500 

36 

.500  31 

50  31 

.50 

31 

Control . . .  . 

100 

36 

25  28 

300  36 

10 

22 
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Radioelectroencephalograph 


Subicct  waarinq  complat*  two-unil  radioelectroancephaloqiaph  (REEG).  with 
roltaqa  ampliiiar  on  leit  shoulder  and  transparent  plastic-encased  transmitter  on 
right  shoulder.  The  three  leads  coming  from  top  oi  omplUier  go  to  electrodes  on 
scalp 


The  electroencephalograph 
(abbreviated  EEG)  is  a  clinical 
in.strument  for  amplifying  and  re¬ 
cording  the  low-frequency  alternat¬ 
ing  potentials  which  appear  at 
points  on  the  surface  of  the  animal 
scalp  as  a  result  of  electrical  activ¬ 
ity  in  the  underlying  cortical  mass. 
These  so-called  brain-waves  vary 
irregularly  in  frequency  and  ampli¬ 
tude  in  the  range  from  about  6  to 
50  cycles  per  second  and  from  about 
10  to  100  liV  respectively.  The  sub¬ 
ject  usually  reclines  quietly  in 
a  shielded  room  and  leads  from  var¬ 
ious  scalp  regions  are  switched,  in 
turn,  to  the  amplifier  input.  The 
electric  leads  prevent  the  subject 
from  engaging  in  such  normal  ac¬ 
tivity  as  walking  around  while  the 
record  is  being  made.  The  re¬ 
searcher  is  therefore  somewhat 
limited  in  the  scope  of  his  possible 
investigations. 

The  present  instrument  is  the  re¬ 


sult  of  an  attempt  to  remove  the 
restrictions  imposed  by  wires  be¬ 
tween  subject  and  equipment.  The 
feasibility  of  utilizing  radio  broad¬ 
casting  and  of  making  the  amplify¬ 
ing  and  transmitting  equipment 


Examples  of  brain-ware  patterae  ob¬ 
tained  from  REEG  system,  tor  walking 
subject  with  eyes  open  (low-ampIltude 
pattern)  and  with  eyes  closed  (high- 
amplitude  pattern) 


portable  has  already  been  shown 
and  the  instrument  has  been  given 
the  name  radioelectroencephalo¬ 
graph  (abbreviated  REEG).  The 
present  REEG  is  an  improved 
model  from  the  standpoint  of  per¬ 
formance,  portability  and  comfort. 
It  can  also  be  used  as  a  radioelectro¬ 
cardiograph  (abbreviated  RECG) 
for  remote  observation  of  heart  po¬ 
tentials,  as  well  as  for  the  remote 
recording  of  pulse  rates. 

In  the  study  of  muscle  action 
other  than  heart,  the  unit  operates 
as  a  radioelectromyograph  (abbrev¬ 
iated  REMG).  For  exclusive  use 
as  an  RECG  or  REMG,  the  electron¬ 
ics  of  the  instrument  can  be  simpli¬ 
fied  with  consequent  additional  re¬ 
duction  in  size  and  weight  and  with 
improved  performance. 

Portable  Section 

The  portable  section  of  the  REEG 
consists  of  an  electrode  system,  a 
high-gain  voltage  amplifier  in  one 
rectangular  case,  and  a  modulator 
stage,  f-m  oscillator,  antenna  sys¬ 
tem  and  power  supply  in  another 
case.  The  two  cases  fit  conven¬ 
iently  into  suitcoat  pockets  or 
pockets  of  the  usual  laboratory 
jacket.  These  units  can  also  be 
fastened  directly  to  the  body  under 
the  clothing  with  paper  masking 
tape,  or  clipped  or  pinned  to  the 
clothing  at  points  most  suited  to  the 


Example  oi  heart-potential  pattern  ob¬ 
tained  with  equipment  connected  at 
radioelectrocardiograph  (RECG),  with 
center  electrode  at  tterno-xiphoid  (unc¬ 
tion  on  cheit  and  other  electrode!  two 
inchei  to  right  and  leit.  Thle  location 
gieei  minimum  interierence  irom  elgnalt 
generated  by  working  mutclee.  Timing 
voltage  and  plattic  grid  overlay  ore 
tuperlmpoted  on  pattern 
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for  Medical  Research 


Patient  carries  portable  f-m  transmitter  while  walking  or  exercising,  for  broadcasting 
brain  waves,  heart  potentials,  muscle  potentials  or  pulse  rate  to  receiver  and  cathode-ray 
viewer  in  laboratory.  Used  for  clinical  and  laboratory  research 

By  WILFORD  R.  GLASSCOCK  and  NORMAN  J.  HOLTER 


Uedical  Phyaica  Laboratory 
The  Uolter  Reaearch  Foundation,  Inc. 
Helena,  Montana 


particular  physical  activity  of  the 
subject  at  the  time. 

Separation  of  the  amplifier  from 
the  r-f  section  results  in  better  per¬ 
formance  and  enables  the  weight 
to  be  reduced  because  the  transmit¬ 
ter  does  not  require  shielding  or 
shock  mounting.  Radiation  directly 
from  the  tank  circuit  of  the  r-f  sec¬ 
tion  enables  the  antenna  to  be  dis¬ 
pensed  with  at  short  ranges,  with 
consequent  greater  stability  of 
operation  while  the  subject  is 
active.  The  amplifier  case  is  there¬ 
fore  of  stainless  steel  and  the  os¬ 
cillator  case  of  tran.sparent  plastic, 
molded  to  fit  interior  components. 

Electrode  System 

Electrode  leads  should  be  kept 
physically  symmetrical  with  the 
center  ground  lead  insofar  as  pos¬ 
sible,  to  help  equalize  the  ampli¬ 


tudes  of  unwanted  signals  appear¬ 
ing  at  the  amplifier  input. 

For  humans,  flattened  drops  of 
solder  5  to  7  mm  in  diameter  form 
the  electrodes  proper.  Three  are 
needed,  as  the  amplifier  is  push- 
pull  with  the  middle  connection 
grounded.  A  drop  of  commercial 
EEG  paste  is  applied  to  the  skin  at 
the  point  of  application  and  rubbed 
briefly  with  the  flat  side  of  the  elec¬ 
trode.  The  electrodes  are  held  in 
place  by  collodion,  or  any  other 
standard  method  can  be  used. 

The  leads  from  the  electrodes  are 
light-weight,  flexible  shielded  wire 
described  commercially  as  grid 
wire.  The  conductor  is  multiple- 
strand  fine  copper,  rubber  and/or 
fabric  insulated,  surrounded  by 
metal  braid  and  an  outside  protec¬ 
tive  covering.  The  leads  terminate 
in  small  male  pinjacks.  The  shield 


of  the  center  lead  is  connected  elec¬ 
trically  to  the  center  conductor  at 
the  electrode  end  and  all  three 
shields  are  connected  electrically  at 
the  pinjacks. 

AmpMier 

The  amplifier  circuit,  shown  in 
Fig.  1,  is  a  high-gain  RC-coupled 
voltage  amplifier  with  push-pull 
input  and  single-ended  output.  The 
light  steel  chassis  is  floated  in  care¬ 
fully  shaped  sponge  rubber  inside  a 
light  stainless  steel  case  with  snap- 
on  cover.  The  exterior  of  the  shell 
is  covered  with  flock  to  minimize 
artifacts  caused  by  the  subject 
touching  the  case,  as  well  as  for 
appearance. 

The  frequency  range  for  a  REEG 
or  RECG  amplifier  needs  to  extend 
as  close  to  zero  as  possible.  Brain 
waves  are  principally  in  the  range 


FIG.  I— PortabU  Tohaq*  ampUiin  and  tnnumlnnr  oi  rad>o«lactTe«DcaphaloqTaph,  In  two  houaings  horinq  total  wolqht  oi  only  Ib 
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from  about  6  to  50  cps,  but  some 
applications  require  a  greater  range. 

A  push-pull  amplifier  with  two 
gain  controls  gives  better  rejection 
of  stray  60-cps  in-phase  signals  and 
those  generated  by  motion  through 
the  earth’s  magnetic  field. 

The  output  stage  is  somewhat  un¬ 
conventional  :  it  performs  the  func¬ 
tions  of  cancelling  in-phase  signals, 
adding  some  gain  and  providing 
single-ended  output.  One  CK522AX 
operates  as  a  triode  and  controls 
the  IR  drop  in  the  common  1,500- 
ohm  cathode  resistor  of  the  stage  in 
response  to  the  signal  at  the  output 
of  one  side  of  the  second  voltage 
gain  stage  of  the  amplifier.  The 
other  side  of  the  second  gain  stage 
feeds  the  grid  of  the  CK522AX 
which  is  operated  as  a  pentode. 

The  overall  response  of  the  entire 
REEG  from  amplifier  input  to  ob¬ 
serving  system,  including  the  radio 
link,  is  shown  in  Fig.  2  for  three 
different  input  conditions.  With 
each  of  these  successively  larger  in¬ 
puts,  the  gain  was  reduced  to  ap¬ 
proximately  that  used  in  actual 
practice. 


FIG.  2 — Ovarall  iiequency  letponte 
currei  ior  thraa  diiierent  gain  latUngs 
of  tho  REEG 


The  modulator  and  r-f  stages 
with  interstage  shielding  are 
mounted  on  a  brass  chassis  in  a 
formed  plastic  case.  The  low  power 
requirements  permit  the  use  of  sub¬ 
miniature  tubes  for  modulator  and 
oscillator.  The  modulator  is  a 
CK518  operating  as  a  variable  re¬ 
actance  in  parallel  with  the  plate  of 
a  single  CK5677  tuned-plate  tuned- 
grid  r-f  oscillator  with  90°  phase 
shift  accomplished  by  a  tuned 
circuit  at  the  grid  of  the  reactance 
tube,  loosely  coupled  to  the  oscil¬ 
lator  tank.  The  reactance  grid  tank 
is  tuned  by  coil  spacing.  A  cander 
frequency  of  about  104  me  mini¬ 
mizes  signal  variations  at  the  re¬ 
ceiver  arising  from  any  standing- 
wave  patterns  in  the  laboratory, 
and  allows  the  use  of  small  com¬ 
ponents.  Small  frequency  adjust¬ 
ments  are  made  by  bending  the 
tank  coils  to  change  the  ratio  of  the 
diameter  to  length  and  thereby 
change  the  inductance. 

A  single  1.5-volt  flashlight  cell 
operates  the  filaments  of  both  tubes 
in  parallel.  One  67.5-volt  cell  sup¬ 
plies  B  power  for  both  tubes  and, 
with  suitable  decoupling,  power  for 
the  amplifier  through  a  lead  be¬ 
tween  the  two  units.  More  than 
four  hours  of  continuous  duty  and 
considerably  more  with  intermit¬ 
tent  duty  is  possible  with  this  small 
power  supply,  which  is  readily  re¬ 
placed  when  needed.  As  the  B  bat¬ 
tery  voltage  drops,  r-f  oscillation 
ceases  before  the  amplifier  is 
affected;  this  avoids  recording  sig¬ 
nals  which  might  be  faulty  as  a 


result  of  decreasing  amplifier  per¬ 
formance. 

For  most  uses,  the  transmitter 
antenna  system  consists  of  nothing 
more  than  the  plate  tank  of  the 
CK568AX.  An  antenna  is  indicated 
in  the  circuit  of  Fig.  1  to  indicate 
radiation  from  this  unit,  but  no 
wire  projects  from  the  tank. 

Reception  is  adequate  with  this 
method  to  a  range  of  about  50 
feet,  which  is  sufficient  for  most 
purposes.  An  antenna  wire  sewn 
in  the  sleeve  or  coat  can  be  coupled 
to  the  oscillator  for  greater  range, 
but  with  the  disadvantage  that  the 
subject  cannot  be  as  active  phys¬ 
ically  without  introducing  extrane¬ 
ous  signals. 

Receiver  Section 

The  receiving  antenna  is  a  .'lOO- 
ohm  folded  dipole  tuned  to  the  car¬ 
rier  frequency.  It  may  be  used 
near  the  receiver,  placed  in  another 
room  with  the  subject,  or  mounted 
outside  a  window  for  following  out- 
of-door  exercises. 

The  receiver  circuit,  given  in 
Fig.  3,  is  a  conventional  f-m  unit 
through  the  r-f  and  i-f  stages  but 
with  modified  discriminator  and 
audio  stages.  In  use,  the  r-f  stage 
is  tuned  to  the  transmitter  carrier. 
The  transmitter  has  fixed  tuning. 
Two  6AG5  pentodes  form  a  double 
conversion  sy.stem  in  which  the  6C4 
triode  oscillator  operates  at  one- 
half  signal  frequency  minus  5.35 
me  to  provide  a  10.7-mc  i-f  signal. 
Two  6BA6  pentodes  furnish  the  i-f 
gain  to  drive  the  6AL5  ratio  de- 


FIG.  3 — Racalring  and  oburring  tyitsm  oi  tho  REEG.  Tho  a-i  ompUfiot  dotivori  a  signal  output  oi  toToral  rolts  to  tho  viowing  soction 
at  tho  right  using  a  spociai  long-porsistonco  cathodo-roy  oscilioscopo  with  a  plots  camsra 
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tector,  with  limitinK-  This  in  turn 
drives  a  6('4  triode  havint;  adjust¬ 
able  gain,  with  circuit  elements 
chosen  to  give  the  desired  a-f 
response. 

Amplitude  modulation  by  the 
portable  transmitter  itself  has  been 
satisfactorily  minimized;  however, 
.some  amplitude  modulation  can 
exist  at  the  receiving  antenna  due 
to  a  shifting  standing  wave  pat¬ 
tern  as  the  subject  moves  about  a 
room.  This  type  of  amplitude  mod¬ 
ulation  falls  within  the  frequency 
response  of  some  of  the  signals  be¬ 
ing  .studied  and  below  the  frequency 
at  which  a  normally  sized  capacitor 
in  the  ratio  detector  circuit  can  con- 
'  trol  amplitude  fluctuations.  In 
addition,  large  changes  in  signal 
strength  at  the  receiving  antenna 
can  occur  due  to  the  relatively  large 
changes  in  transmission  di.stances 
involved  in  practice. 

Ranges  used  can  be  anywhere 
from  one  foot  to  over  100  feet  or 
about  two  orders  of  magnitude.  The 
signal  over  such  range  differences 
will  vary  in  an  even  greater  ratio, 
hence  some  form  of  limiting  action 
is  needed.  This  has  been  achieved 
by  the  simple  substitution  of  a  41- 
volt  dry  battery  in  the  position  of 
the  usual  10-af  capacitor  in  the  dis¬ 
criminator  circuit.  Limiting  action 
is  shown  in  Fig.  4,  which  also 
shows  the  additional  advantage  of 
I  rapid  falling  off  of  output  signal  at 
too-low  values  of  received  signal. 
This  is  an  advantage  because  the 
observer  can  then  tell  when  the 
subject  is  in  a  dead  spot,  being 
aided  in  this  by  the  large  Increase 
in  receiver  noise,  with  the  result 
that  the  record  will  not  be  misin¬ 
terpreted  as  an  abnormally  low- 
amnlitude  brain  wave. 

The  t>'pe  9GP7  cathode-ray  tube 


of  the  REEG  receiver  has  a  mag¬ 
netic  sweep  and  long-persistence 
.screen.  An  x-axis  linear  sweep,  ad- 
ju.stable  from  about  0.5  to  30  cps, 
enables  brain  waves  and  cardio¬ 
grams  to  be  observed  conveniently, 
and  also  contains  a  single-sweep 
feature.  The  long-persistence  screen 
permits  studying  a  single  trace  for 
at  least  a  minute  in  a  semidarkened 
room  or  photographing  it  after  it 
has  been  in.spected,  thus  saving  film 
when  recording  unpredictable  pat¬ 
terns.  Since  the  slowly  moving 
spot  on  the  9GP7  screen  covers  such 
a  small  area  per  second,  the  tube  is 
operated  at  only  1.000  v  which  is 
1th  its  rated  voltage.  This  low- 
anode  voltage  also  has  the  ad¬ 
vantage  that  less  magnetic  deflec¬ 
tion  power  is  required. 

Viewer  and  Recorder 

A  grid  overlay  on  the  face  of  the 
c-r  tube  provides  reference  lines 
for  time  on  the  x-axis  and  voltage 
amplitude  on  the  y-axis.  The  grid 
lines  are  illuminated  so  that  they 
are  recordable  by  photography  but 
without  illuminating  the  .screen 
where  they  would  otherwise  pro¬ 
duce  an  undesirable  glow.  This 
is  accomplished  bv  forming  a 
6  X  6  X  1-in.  piece  of  plastic 
to  the  curved  surface  of  the  c-r 
tube,  .scribing  lines  on  the  back  sur¬ 
face  and  partially  filling  them  with 
white  paint,  then  completing  the 
filling  with  black  paint.  Light  is 
introduced  into  the  plastic  by  flash¬ 
light  lamps  in.serted  into  frosted 
holes  at  the  lower  edge.  Edges  of 
the  clear  plastic  are  painted  black. 

RECG’s  can  be  utilized  to  provide 
a  record  of  heart  pulse  rates  where 
the  pulse  rate  alone  and  not  the 
form  of  the  RECG  is  of  interest. 
To  convert  the  RECG  signals  to  a 


FIG.  4 — Action  oi  dry-bottory  Umitor 
•taqo  ol  rocoWor 


form  suitable  for  pulse  recording 
the  signal  is  differentiated  and 
amplified,  then  rectified,  with  a 
1N34  diode  to  give  a  simple  positive 
wide  peak  which  actuates  a  pen  on 
a  moving-chart  recorder. 

This  work  was  financed,  as  a  pub¬ 
lic  service,  by  the  Holter  Research 
Foundation,  a  non-profit  Montana 
corporation.  The  authors  are  also 
indebted  to  Professor  J.  A.  Genger- 
elli  of  the  University  of  California 
at  Los  Angeles  for  his  many  valu¬ 
able  suggestions  during  the  course 
of  the  present  development. 
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Regenerating  Composite 
Video  Signals 


Hum,  d-c  surge,  poor  low-frequency  content  and  sync  compression  on  incoming  television 
signals  from  network  or  remote  pickup  must  be  standardized  before  local  broadcast  trans¬ 
mission.  Stabilizing  amplifier  under  control  of  local  operator  corrects  single  faults  or 

c'ombinations  of  several 


The  ■tabiliiing  ompUfier  is  rack  mounted  with  a  remote  control  panel  for  quick 
adjustment  by  operator 


By  ROBERT  BETTS 

Project  Entfineer 
Transmitter  Division 
Allen  D.  Du  Mont  Laboratories,  Inc. 

.V.  J. 


Technical  personnel  in  tele¬ 
vision  stations  are  often  faced 
with  the  problem  of  havinpr  to  use 
drastically  deteriorated,  nonstand¬ 
ard  composite  video  signals  from  a 
network  or  remote  pickup.  These 
signals  may  contain  noise,  hum,  or 
spikes  and  video  in  the  sync  region. 

Presented  at  the  6th  annual  broadcast 
en^lneerlnp  conference  (NARTB)  at  Chi¬ 
cago.  III.,  Mar.  31.  1952. 


The  sync  portion  may  be  com¬ 
pressed,  the  high  or  low-frequency 
content  may  be  poor  or  sync  pulses 
may  even  be  missing.  A  means 
must  be  provided  to  improve  this 
deteriorated  signal  in  order  that  the 
transmitter  output  be  compatible 
with  FCC  requirements. 

A  so-called  stabilizing  amplifier 
has  been  developed  that  regenerates 
such  degraded  signals.  As  shown 


in  Fig.  1,  the  equipment  comprises 
two  main  channels ;  the  video  ampli¬ 
fier  and  the  sync  amplifier.  This 
unit  is  a  device  for  expanding  the 
sync  portion  of  a  composite  video 
signal  and  clamping  during  the 
sync  back  porch  interval.  Such 
clamping  will  restore  low-frequency 
response  and  eliminate  low-fre¬ 
quency  transients  despite  any  sync- 
tip  modulation. 

The  degree  of  sync  expansion  is 
sufficient  to  provide  standard  out¬ 
put  with  as  little  as  17  percent  sync 
on  the  input  signal.  Percentage  of 
sync  content  in  the  output  signal  is 
adjustable.  For  varying  composite 
video  inputs,  the  unit  will  maintain 
a  constant  sync  level  in  the  output. 

Functional  Arrangement 

The  video  channel  (upper  half  of 
drawing)  has  two  stages  of  ampli¬ 
fication  and  a  cathode  follower 
whose  grid  is  clamped.  This  signal 
is  then  clipped  and  amplified  in 
the  next  stage  where  either  local 
or  remote  sync  may  be  added 
through  the  sync  insertion  tube. 
The  next  stage  is  a  cathode  follower 
that  drives  two  identical  output 
stages  to  give  one  signal  for  the 
transmitter  or  network  and  one  for 
monitoring  purposes. 

The  sync  channel  (lower  half  of 
Fig.  1)  has  one  stage  of  amplifica¬ 
tion  followed  by  a  sync  separator 
and  two  additional  stages  of  ampli¬ 
fication.  At  this  point,  part  of  the 
signal  feeds  the  sync  insertion  tube. 
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Another  portion  feeds  a  cathode 
follower  to  provide  a  negative  re¬ 
mote  composite  sync  signal  for  use 
in  synchronizing  local  and  remote 
equipment.  The  third  portion  feeds 
a  differentiating  circuit  coupled  to 
a  selective  stage  that  amplifies  only 
the  part  of  the  differentiated  signal 
corresponding  to  the  trailing  edge 
of  the  sync  pulses.  This  signal 
drives  another  amplifier  whose  out¬ 
put  is  two  clamp  drive  pulses 
of  equal  amplitude  but  opposite 
polarity. 

Circuit  Details 

The  simplified  schematic  of  the 
stabilizing  amplifier  shows  that  the 
input  is  terminated  in  75  ohms  for 
use  with  coaxial  cable.  A  5-to-l  at¬ 
tenuation  switch  and  a  potentiom¬ 
eter  constitute  the  gain  control  for 
the  video  channel.  The  sync  chan¬ 
nel  input  depends  only  on  the  posi¬ 
tion  of  the  attenuation  switch. 

The  first  two  tubes  in  the  video 
channel  V,  and  V,  are  shunt-peaked 


video  amplifiers.  The  grid  of  the 
next  tube,  a  6AH6  triode-con- 
nected  pentode,  is  clamped  during 
the  back  porch  of  the  sync  by  a 
4-diode  bridge  clamp.  This  action 
is  shown  in  more  detail  in  Fig.  2A. 
Clamping  is  necessary  to  keep  the 
blanking  or  black  level  constant  so 
that  the  sync-clipping  level  adjusted 
in  the  next  stage  will  remain  con¬ 
stant  regardless  of  the  video  con¬ 
tent  of  the  signal. 

The  black  negative  composite 
video  signal  that  appears  at  the 
cathode  of  V,  is  fed  through  a 
series  negative  clipper  circuit  de¬ 
tailed  in  Fig.  2B.  A  1N54A  ger- 


Table  I — Sync  Switch  and  Clamp 
Switch  Combinations 
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Remote 
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manium  diode  is  employed  a.s  the 
variable  level  clipper.  The  adjust¬ 
able  bias  for  the  diode  is  supplied 
from  the  cathode  resistor  on  V,, 
a  6AG5  whose  cathode  current  is 
adjusted  by  means  of  screen-voltage 
variation. 

This  method  of  biasing  presents 
a  low  d-c  source  impedance  that  pre¬ 
vents  the  bias  from  changing  with 
varying  signal  amplitude.  The 
amplitude  of  the  signal  at  this  point 
is  large  enough  to  minimize  the 
effect  of  the  crystal  nonlinearity  at 
small  positive  voltages.  Therefore, 
there  is  at  most  a  2  percent  loss  of 
setup.  The  clipped  signal  is  fed 
to  Vm  a  6AH6  shunt-peaked  video 
amplifier  that  also  employs  some 
cathode  peaking,  indicated  in  Fig. 
2C. 

Regenerated-Sync  Irtsertion  j 

The  plate  load  of  this  tube  is 
common  to  the  sync-insertion  amp¬ 
lifier  V„  a  6AG5.  The  sync-expand 
potentiometer  provides  a  variable 
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bias  to  control  the  amount  of  sync 
signal  above  the  cutoff  point  on  the 
grid  of  t’;.  The  rise  time  of  this 
sync  is  excellent  because  only  a 
small  portion  of  the  sync  is  used  to 
obtain  the  required  amplitude  at  the 
plate  of  T;.  Therefore,  on  the  plate 
of  will  appear  a  composite  black 
positive  video  signal  whose  video 
amplitude  is  adjusted  by  the  video¬ 
channel  gain  control  and  whose 
sync  amplitude  is  adjusted  by  the 
sync-expand  control  described 
above.  Each  is  independent  of  the 
other. 

This  composite  signal  is  applied 
to  the  grid  of  a  cathode  follower 
that  drives  two  output  stages,  one 
of  which  is  shown  at  Fig.  2D.  It 
consists  of  two  6.4Q.5’s  connected  in 
parallel  whose  plates  are  a-c  coupled 
to  a  source  termination  of  7.5  ohms. 
Each  of  these  output  stages  furn¬ 


ishes  a  standard  RTMA  1.4-volt 
composite  black  negative  video  sig¬ 
nal  across  a  75-ohm  termination. 

The  first  tube  in  the  sync  channel, 
r,„  a  6AH6  pentode,  amplifies  and 
inverts  the  composite  black  nega¬ 
tive  video  input  signal.  The  .second 
tube,  V,3,  a  6BA6  pentode,  is  grid 
leak  biased.  On  account  of  the  grid 
d-c  restoring  action  and  the  large 
sync-positive  signal  amplitude  ap¬ 
pearing  at  its  grid,  this  tube  com¬ 
presses  and  clips  the  video  or  nega¬ 
tive  portion  of  the  signal.  The  gain 
characteristic  of  the  tube  is  con¬ 
trolled  by  variation  of  its  screen 
voltage. 

The  third  tube.  V,„  is  a  6J6  dual- 
triode  connected  as  a  two-stage 
voltage  amplifier.  These  tubes  are 
overdriven  as  a  result  of  the  large 
grid-signal  amplitude  and  therefore 
clip  the  positive  and  negative  peaks 


of  the  input  signal.  The  output 
signal  is  pure  composite  negative 
sync.  A  portion  of  this  signal  is 
fed  to  a  6J6  cathode  follower,  V,,, 
whose  negative  composite-sync  out¬ 
put  is  used  for  synchronization  of 
local  and  remote  equipment. 

A  second  portion  is  available  for 
sync  insertion  in  the  video  channel 
through  the  sync  switch.  A  third 
portion  is  differentiated  by  the  R-C 
grid-coupling  network  that  feeds  the 
next  tube,  V',„  a  clamp-pulse  ampli¬ 
fier.  This  is  shown  in  Fig.  2E.  The 
tube  is  a  6J6  dual  triode  whose  first 
half,  V',M,  is  biased  so  that  it  only 
amplifies  the  positive  portion  of  the 
differentiated  sync  pulses.  These 
positive  signals  correspond  to  the 
trailing  edges  of  the  sync  pulses. 

The  second  half  of  amplifies 
the.se  pulses  and  feeds  them  to  the 
clamp-drive  tube,  V,„  a  parallel-con¬ 
nected  6J6.  Equal  plate  and  ca¬ 
thode-load  resistors  furnish  clamp- 
drive  pulses  from  the  plate  and 
cathode  of  equal  amplitude  but 
opposite  polarity. 

Operational  Combinations 

By  placing  the  clamp  switch  in 
the  local  position,  is  disabled  and 
V'„  energized.  Thus,  local  sync  may 
be  used  to  drive  the  clamp  and  also 
to  feed  the  sync  in.sertion  tube  4%. 
There  are  four  combinations  of  the 
sync  and  clamp  switches.  Of  the 
four  possible  combinations,  there 
are  only  three  that  are  different  as 
indicated  in  Table  I.  With  these 
three  combinations,  however,  much 
signal  improvement  results. 

Types  of  Degradatiori  - 

There  are  several  faults  possible 
with  an  incoming  network  or  re¬ 
mote  signal.  These  faults  may  ap¬ 
pear  individually  or  in  combina¬ 
tions.  Some  of  the  more  common 
shown  in  Fig.  2  are  hum,  d-c  surge, 
poor  low-frequency  content,  and 
sync  compression.  The  action  of 
the  clamp  in  the  video  channel  will 
overcome  the  first  three  difficulties 
despite  any  sync-tip  modulation  be¬ 
cause  the  clamping  occurs  during 
the  back-porch  interval.  The  signal 
may  now  have  the  sync  portion  re¬ 
moved  by  clipping  at  the  desired 
level. 

As  explained  previously,  either 
remote  or  local  sync  may  now  be  in- 
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serted  to  any  desired  degree,  thus 
overcoming  sync-compression  diffi¬ 
culties  with  the  remote-input  sig¬ 
nal.  If  it  has  been  chosen  to  add 
local  sync,  it  is  necessary  that  the 
local  and  remote  sync  signals  be 
synchronized.  This  is  accomplished 
by  sync-co-ordinating  equipment 
driven  with  the  negative  remote 
composite  sync  signal  available 
from  this  unit. 

Through  u.se  of  long  lines  and 
microwave  links  the  incoming  net¬ 
work  signal  has  often  lost  most 
of  its  setup.  This  too  may  be  im¬ 
proved  by  adding  local  negative 
mixed  blanking  at  the  .sync  input 
terminal  in.stead  of  local  .sync.  This 
type  of  operation  also  requires 
.synchronization  of  local  and  remote 
equipment. 

The  control  formerly  used  for 
sync  expansion  may  now  be  used  to 
vary  the  .setup.  Output  signal  from 
the  unit  would  be  a  black  negative 
video  signal  with  variable  setup  but 
without  .sync.  Used  in  this  manner, 
the  unit  would  be  operating  as  a 
remote  sync  stripper  and  local  sync 
could  be  added  in  some  subsequent 
piece  of  equipment  such  as  mixer¬ 
line  amplifier  or  switching  gear. 

Other  signal  conditions  which 


lation  and  bia.ses  the  tube  near  or 
beyond  cutoff. 

The  resulting  signal  on  the  plate 
of  Va  and  the  grid  of  is  shown 
in  Fig.  4C.  This  signal  amplitude 
is  large  enough  to  overdrive  F,,  and 
thus  its  output  is  clipped  in  the 
manner  shown  by  the  dotted  lines 
in  D.  The  final  result  is  a  clean 
composite  sync  signal  with  im¬ 
proved  rise  time  and  no  modulation. 
This  unit  will  operate  well  with  sig- 
nal-to-noise  ratios  as  low  as  5-to-l, 
or  sync  to  video  ratio  of  17  percent. 

Signals  containing  sync  with 
poor  rise  time  are  improved  in 
much  the  same  manner.  The  ampli¬ 
fication  and  clipping  improve  the 
rise  time  of  the  pulse.  In  addition, 
when  the  sync  is  added  to  the  video, 
it  is  done  as  shown  in  Fig.  2F.  The 
average  signal  level  is  moved  in  re¬ 
lation  to  cutoff  by  the  bias  or  sync- 
expand  control.  Only  25  to  20  per¬ 
cent  of  the  signal  is  neces.sary  to 
give  the  proper  amplitude  at  the 
plate  for  addition  to  the  video  sig¬ 
nal.  This  greatly  increases  the  ri.se 
time  of  the  output  sync.  Sync  out¬ 
put  ri.se  times  as  low  as  0.05  micro¬ 
second  have  been  measured  with 
inputs  of  the  order  of  0.50  micro¬ 
second. 


FIG.  3 — Soma  common  typos  oi  Incom¬ 
ing  Tldoo  distortion 


FIG.  4 — Oporation  oi  sync-channsi 
clocinup  oi  spiking 

may  be  improved  with  this  unit 
are:  video  in  the  sync  region,  noisy 
signal,  poor  sync  rise  time,  and 
missing  sync  pulses.  The  video  in 
the  .sync  region  may  be  removed 
by  the  clipping  circuit,  and  local  or 
remote  sync  can  be  added  in  the 
sync  insertion  stage. 

For  a  noisy  signal  or  one  with 
spiking  extending  into  the  sync  re¬ 
gion,  the  operation  of  the  unit 
would  be  similar  to  that  described. 
Original  sync  would  be  clipped  and 
standard  RTMA  sync  pulses  added. 
An  explanation  of  the  operation  of 
the  .sync  channel  in  the  pre.sence  of 
noise  or  spiking  is  shown  in  Fig.  4. 
Signal  A  is  the  input  signal  ap¬ 
plied  to  the  grid  of  V,..  That  showm 
at  B  is  the  amplified  inverted 
signal  appearing  at  the  grid  of  Fiv 
As  mentioned  before,  the  grid-leak 
bias  and  the  d-c  restoring  action  of 
the  V„  grid-cathode  circuit  tends  to 
keep  the  sync  tips  near  ground 
potential  regardless  of  signal  modu- 


Loss  of  Remote  Sync 

When  the  remote  sync  generator 
functions  erratically  in  such  a  man¬ 
ner  that  there  are  missing  sync 
pulses  or  sporadic  sync  breakdown, 
it  becomes  necessary  if  not  impera¬ 
tive  to  add  local  sync.  For  clamp 
operation  and  synchronization  of 
local  and  remote  equipment,  a  few 
mi.ssing  sync  pulses  do  not  cau.se  a 
serious  situation.  It  is  passible 
then  to  clamp  and  synchronize  with 
the  remote  sync  pulses  and  insert 
local  sync  for  the  output  signal. 

The  frequency  response  of  the 
video  amplifier  in  this  unit  is  down 
1  db  at  7.5  me  and  down  6  db  at 
10  me.  The  inputs  are  0.5  to  2.0 
volts  peak-to-peak  composite  black 
negative  video  into  75  ohms  and  3.5 
to  8.0  volts  peak-to-peak  negative 
sync  or  blanking  into  75  ohms.  Out¬ 
puts  are  two  standard  RTM.\  1.4- 
vnlt  peak-to-peak  black  negative 
composite  video  signals  across  75 
ohms,  and  1.5  volts  of  negative  re¬ 
mote  sync  across  75  ohms  or  10 
volts  unterminated. 
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Bridge  Oscillator 


High  frequency  stability  and  good  output  waveshape  are  provided  by  R-L  oscillator.  Tunes 
linearly  over  the  range  from  1,000  to  500,000  cycles  by  means  of  a  simple  frequency 

control  and  a  vernier 


By  ABE  HERSHLER  and  BENSON  CARLIN 

Senior  Electronic  Enffineer  Chief  Engineer 


Electro-Marine  Manufacturing  Corp. 
Setc  York.  Y. 


Bridge-type  oscillators  are 
simple  in  design,  capable  of 
almost  pure  sinusoidal  output  and 
able  to  cover  wide  frequency 
ranges.  Such  units  have  been  de¬ 
signed  to  generate  frequencies 
which  cover  the  audio,  ultrasonic 
and  low  radio-frequency  spectra 
with  excellent  waveform  and  stabil¬ 
ity  of  output  frequency  and  ampli¬ 
tude'.  Components  required  for  the 
construction  of  such  units  are  inex¬ 
pensive  and  easily  obtained  and 
need  not  be  of  particular  tolerance. 

Basically,  a  bridge  oscillator  is  a 
broad-band  amplifier  whose  input 
and  output  terminals  are  the  termi¬ 
nals  of  a  frequency-selective  bridge 
network. 

The  function  of  the  bridge  net¬ 
work  is  to  compare  a  degenerative 
and  a  regenerative  alternating  volt¬ 
age  on  the  basis  of  frequency  selec¬ 
tion,  allowing  regeneration  only  at 
the  frequency  for  which  the  bridge 
is  balanced.  All  other  frequencies 
are  attenuated.  The  types  of 
bridges  to  be  u.sed  in  conventional 
units  have  been  discussed  ex¬ 
tensively  elsewhere." 

One  of  the  basic  problems  of  most 
oscillators  is  the  fact  that  the  fre¬ 
quency  dial  is  nonlinear  and  often 
is  compressed  at  particular  sections 
of  the  scale.  When  it  is  necessarj’ 
for  the  frequency  dial  to  be  linear, 
specially  constructed  variable  ca¬ 
pacitors  are  required. 

In  the  bridge  described  herein  all 
the  features  of  typical  bridge  oscil¬ 
lators  are  retained,  together  with  a 
unique  characteristic  which  allows 
the  choice  of  practically  any  tuning 
curve,  one  of  which  is  perfectly 
■  linear.  The  controls  are  two  in 


number;  one  varies  the  frequency 
rapidly,  while  the  other  is  a  linear 
vernier  at  any  point  in  the  range. 

The  diagram  of  Fig.  1  shows  the 
basic  configuration  of  the  R-L  type 
oscillator.  The  frequency-depend¬ 
ent  components  are  confined  to  the 
positive  feedback  loop. 

Oscillation  takes  place  when  the 
regenerative  voltage  is  equal  to  or 
slightly  greater  than  the  degenera¬ 
tive  voltage  and  the  phase  relations 
are  correct.  The  phase  and  ampli¬ 
tude  characteristics  of  the  bridge 
are  plotted  in  Fig.  2.  These  char¬ 
acteristics  compare  favorably  with 
other  bridge  oscillators.  Greater 
selectivity  is  obtainable  with  cer¬ 
tain  bridge-network  equivalents  but 
at  the  expense  of  more  involved 
controls  and  with  no  possibility  of 
simple  linearity. 

If  losses  in  the  two  bridge  induct¬ 
ances  are  considered,  assuming  the 
inductances  are  operated  well  below 
their  resonant  frequencies  and  are 
therefore  substantially  independent 
of  frequency,  the  bridge  relation¬ 
ships  may  be  written 
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where  r  is  the  resistance  of  induct¬ 
ance  L  considered  as  a  series 
resistance. 
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Therefore,  when  Q  =  10,  lo/oJo  = 
0.995. 

The  oscillator  will  operate  in  ac¬ 


FIG.  1 — Baiic  ichamatic  oi  oicUlalor 


FIG.  2 — Phase  and  amplitude  cbarac- 
lerieticf 


FIG.  3 — Tuning  cbaractetlatic  ol  the 
oecUlotor 


cordance  with  Eq.  1  to  at  least  0.5 
percent  as  indicated  as  long  as  the 
Q’s  of  the  inductors  used  are  equal 
or  greater  than  10.  Such  inductors 
are  easily  attainable  in  practice 
without  special  expedients. 

Equation  1  indicates  the  novel 
characteristic  of  this  type  of  bridge 
oscillator  and  may  be  termed  the 
oscillator  law.  Consideration  of 
this  statement  shows  that  fre¬ 
quency  is  linear  with  resistance,  as 
shown  in  Fig.  3,  in  those  cases 
.  where  the  values  of  the  resistance  in 
the  two  arms  are  the  same.  One 
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mm 


Has  Linear  Tuning 


result  is  a  vernier  type  of  oscillator, 
simple  and  accurate  with  no  in¬ 
volved  calibration  necessary. 

Figure  4  shows  a  schematic  dia¬ 
gram  fur  such  a  unit  in  which  a 
dual-inductance  switch  controls  the 
frequency  ranges.  The  dual  linear 
potentiometers  or  decade  boxes  con¬ 
trol  variations  within  each  range 
which  are  entirely  linear. 

The  two  fixed  matched  resistors 
R,  employed  in  the  arms  of  the 
bridge  are  used  to  fix  the  lower 
limit  of  frequency.  With  accurate 
inductors  and  potentiometers  or  de¬ 
cade  resistance  boxes,  the  unit  is 
capable  of  a  high  degree  of 
accuracy.  No  calibration  curve  is 
needed.  The  unit  is  checked  against 
any  single  external  standard  fre¬ 
quency  within  its  range  of 
operation.  The  linear  law  then 
establishes  all  other  generated 
frequencies. 

It  is  sometimes  desirable  to  have 
the  oscillator  tune  in  a  nonlinear 
manner,  but  which  follows  some 
arbitrary  curve.  In  such  a  case,  the 
expression  which  governs  the  action 
of  the  oscillator  is  given  as 


Typical  oscillator  construction.  Tuninq  unit  and  omplUior  hors  ssporoto  chassis 


The  same  bridge  circuit  as  shown 
may  still  be  used,  but  the  resistors 
will  no  longer  be  the  same.  Either 
one  fi.xed  and  one  variable  resistor 
may  be  used,  or  two  resistors  of 
unequal  values  may  be  varied  to 
control  the  frequency.  Further 
variations  of  the  linearity  are  pos¬ 
sible  by  fixing  either  of  the  induc¬ 
tances  and  varying  the  other,  or  by 
varj’ing  unequal  inductances  or  at 
an  unequal  rate. 

The  oscillator  is  economical  and 
simple  to  construct  and  adjust. 
Values  for  R  and  L  are  not  given, 
since  they  are  a  function  of  the 
frequency  desired,  and  may  be  com¬ 
puted  easily  from  the  basic  rela¬ 
tionships.  The  unit  shown  in  the 
photograph  covered  the  range  from 


1,000  to  500,000  cycles.  The  dual 
inductive  range  used  was  -500  to  20 
mh.  The  dual  potentiometer  was 
50,000  ohms. 

A  three-watt  lamp  R^  is  used  as 
a  means  of  amplitude  control  but 
the  unit  seems  to  have  negligible 
amplitude  variation  without  this 
expedient.  A  frequency  stability 
better  than  0.01  percent  was  ob¬ 
tained  without  any  precautions.  In 
a  ten-hour  continuous  run  at  ten 
kc,  the  drift  was  better  than  10  cps. 
At  output  levels  of  the  order  of  10 
volts  or  lower,  the  output  is  very 
nearly  a  pure  sine  wave.  At  higher 
outputs,  between  10  and  150  volts, 
the  waveform  is  distorted  in  ac¬ 
cordance  with  the  particular  char¬ 
acteristics  of  the  amplifier  used. 

The  only  precautions  observed  in 
the  construction  of  the  oscillator 
were  that  of  shielding  the  amplifier 
and  the  tuning  unit.  In  general,  it 
is  only  necessary  that  the  inductors 
be  shielded  from  each  other. 

Several  methods  of  varying  the 
inductors  were  tried  and  step¬ 
switching  and  slug-tuning  methods 
were  succe.ssful.  There  are  a  num¬ 
ber  of  linear  potentiometers  on  the 
market  with  a  variety  of  tolerances. 


to  at  least  }  percent 
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FIG.  4— Schematic  diagram  oi  R-L  oscillator.  For  linear  case  R, 
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(luency  with  amplitude  proportional 
to  the  amplitude  of  the  beats. 

Figure  2  shows  a  block  diagram 
of  the  analyzer. 

The  circuit  consi.sts  of  three 
parts :  a  gating  pul.se  generator,  an 
input  attenuator  and  amplifier,  and 
an  amplifier  which  is  turned  alter¬ 
nately  on  and  off  ( gated )  by  the 
square  wave. 

The  circuit  u.sed  for  generating 
the  gating  pulse  for  the  amplifier 
is  a  square-wave  generator.  Most 
of  the  square-wave  generators  in¬ 
vestigated  for  this  purpose  were 
far  more  elaborate  than  was  de¬ 
sired.  Various  forms  of  multivi¬ 
brators  were  tried.  The  circuit 
finally  chosen  was  a  symmetrical 
multivibrator  with  zero  grid  return 
as  de.scribed  by  Terman. 

The  multivibrator  uses  resistance 
capacitance  elements  for  tuning.  As 
shown  in  Fig.  3,  its  frequency  var¬ 
ies  inversely  with  values  of  C  and  R. 
Because  variable  capacitors  such  as 
are  used  in  radio  receivers  have  a 
capacitance  ratio  slightly  larger 
than  10  to  1,  and  because  of  their 
availability,  standard  two-gang  ca¬ 
pacitors  of  about  r>00"ji:Af  maximum 
capacitance  for  each  section  are 
used  as  the  frequency  control.  A 
range-changing  switch  changes  R 
values  in  such  a  manner  as  to  obtain 
frequency  multiplying  factors  of  2, 
10,  100,  1,000,  and  10,000.  The  fre¬ 
quency  for  any  setting  of  the  two 
controls  is  then  the  product  of  the 
dial  reading  and  the  multiplying 
switch  reading. 

Complete  Circuit 

Referring  to  Fig.  3,  V',  and  1'.-, 
together  with  their  associated  cir¬ 
cuits,  constitute  a  symmetrical  mul¬ 
tivibrator.  The  variable  capacitors 
provide  a  means  of  attaining  a  vari- 
able-fre<iuency  square  wave,  while  a 


Rear  view  ihowi  use  of  broadcast-type  variable  capacitors  for  setting  frequency 


Many  mkthods  of  wave  analy¬ 
sis  have  been  devised.  Most 
of  these  possess  one  or  more  of  the 
following  disadvantages :  the  equip¬ 
ment  required  is  quite  elaborate  and 
expensive;  the  frequency  and  amp¬ 
litude  of  low-frequency  components 
are  not  determined  accurately;  the 
frequency  range  is  limited;  the  im¬ 
pedance  offered  by  the  instrument 
is  not  constant;  tuning  is  not  sharp 
resulting  from  low-Q  circuits;  the 
equipment  is  not  readily  portable. 

A  research  program  was  launched 
to  investigate  the  possibility  of 
using  a  gated  amplifier  as  a  method 
of  wave  analysis  which  possesses 
none  of  the  above  mentioned  disad¬ 
vantages.  The  successful  result  of 
this  investigation  is  the  analyzer 
described  herein. 

Theory  Review 

If  a  sine  wave  is  applied  to  the  in¬ 
put  of  a  gated  amplifier  and  if  the 
input  wave  and  the  gate  are  in 
j)hase,  the  output  will  have  the  form 
indicated  in  Fig.  lA. 

The  output  meter  will  read  the 
average  value  of  this  function. 
However,  if  their  frequencies  are 
very  slightly  different,  their  rela¬ 
tive  phase  will  be  slowly  changing. 
In  this  ca.se,  shortly  after  the  time 
of  Fig.  lA,  the  output  will  be  of  the 


form  shown  in  Fig.  IB. 

Again  the  meter  reads  the  aver¬ 
age  of  this  waveform;  the  average 
here  being  somewhat  less  than  that 
of  Fig.  lA.  Still  later,  the  wave¬ 
form  will  be  as  shown  in  Fig.  1C. 

The  meter  reading  has  dropped 
to  zero  which  is  the  average  of  this 
waveform.  Some  time  later,  the 
waveform  will  be  as  shown  in 
Fig.  ID. 

The  meter  now  reads  a  maximum 
in  the  opposite  direction  from  the 
direction  of  Fig.  lA. 

As  the  phase  changes,  the  meter 
reading  varies  from  a  maximum  in 
one  direction  to  a  maximum  in  the 
opposite  direction  and  back  again. 
The  frequency  of  this  movement  is 
equal  to  the  difference  between  the 
gate  frequency  and  the  input  fre¬ 
quency.  However,  because  the 
meter  has  a  certain  amount  of  in¬ 
ertia,  it  is  able  to  respond  only  if 
the  difference  frequency  is  of  the 
order  of  a  few  cycles  jier  second. 

With  this  arrangement  it  would 
-seem  that  a  nonsinusidal  wave 
could  be  analyzed  by  varying  the 
frequency  of  the  gate  and  noting 
the  frequency  at  which  beats 
occur.  The  appearance  of  beats 
should  indicate  the  pre.sence  of  a 
frequency  component  in  the  com¬ 
plex  wave  equal  to  the  gate  fre- 
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Wave  Analyzer 


Direct-reading  instrument  quantitatively  determines  components  of  complex  waveforms 
in  the  audio-frequency  range.  Accuracy  is  good,  especially  at  low  audio  frequencies,  and 
distortion  introduced  by  instrument  is  less  than  one  percent 


choice  of  resistors  make  possible 
several  ranges  of  frequency.  The 
plate  resistors  were  chosen  as  small 
as  po.ssible  to  improve  the  square 
waveform  and  yet  retain  sufficient 
amplitude  (60  volts  peak  to  peak) 
to  utilize  the  square  wave  as  a  gate. 

This  square  wave  is  fed  to  the 
grid  of  a  cathode  follower  t'„  whose 
function  is  to  isolate  the  multi¬ 
vibrator  from  the  circuits  which 
follow.  The  gain  here  is  approxi¬ 
mately  unity. 

The  output  square  wave  from  the 
cathode  of  V',  is  coupled  to  the 
SQUARE  WAVE  terminals,  in  the 
event  it  is  desired  to  u.se  the  instru¬ 
ment  as  a  square-wave  generator, 
and  to  the  grid  of  V',.  This  grid  is 
bia.sed  at  45  volts  positive.  The 
tul)e  is  alternately  switched  on  and 
off  by  the  square  wave.  Because  f,, 
W  and  V\  have  a  common  cathode 
resistor,  the  potential  on  the  ca¬ 
thodes  of  V.  and  V,  is  high  when 
t',  is  conducting  and  low  when  V, 
is  cut  off. 

The  grids  of  V.  and  V,  are  biased 
at  50  volts  positive  potential.  When 
r,  is  conducting,  the  cathodes  of  V, 
and  V,  are  75  volts  pasitive.  giving 
these  tubes  a  negative  grid-cathode 


potential  of  25  volts  which  cuts 
them  off.  When  V,  is  cut  off,  the 
cathodes  of  V,  and  V,  are  57  volts 


FIG.  1 — CurvM  ihow  output  oi  gatod 
ampllllor  ior  tinowoTO  input  at  Tarioui 
phot*  angles 


INPUT  INPUT 
—  ATTENUAIO))!. 
AND  I 
AmK-iFIEB 


FIG.  2 — Block  diagram  oi  stages  in  the 
wove  analyser 


positive,  giving  them  a  net  negative 
bias  of  7  volts  which  allows  them 
to  conduct. 

The  gating  action  of  V,  causes 
the  plate  voltages  of  V,  and  V,  to 
rise  and  fall  together  between  280 
and  200  volts  when  conducting. 
Under  these  conditions,  the  reading 
of  meter  3f,  is  zero. 

Cathode  follower  V,  isolates  the 
meter  tubes  from  the  input.  Its 
cathode  resistor  is  chosen  to  give 
7  volts  bias  with  a  gain  of  about 
0.8,  allowing  a  peak-to-peak  swing 
on  the  input  of  about  17  volts. 

The  input  attenuator  is  a  con¬ 
ventional  potential  divider  present¬ 
ing  a  constant  impedance  of  one  and 
a  half  megohms,  thereby  minimiz¬ 
ing  loading  effects  upon  the  signal 
voltage  source. 

The  output  of  V,  is  fed  to  the 
grid  of  V„  which  is  alternately  con¬ 
ducting  and  nonconducting. 

If  the  input  frequency  coincides 
with  the  frequency  of  the  gate,  and 
if  their  phase  difference  is  zero,  the 
waveform  on  the  plate  of  V,  ap¬ 
pears  as  in  Fig.  4A.  At  the  same 
time,  the  waveform  on  the  plate  of 
is  that  of  Fig.  4B  becau.se  V',  and 
r.  have  a  common  cathode  resistor; 


FIG  3 — Compute  circuit,  leu  power  lupply.  The  multiTibrator  range  twitch  providu  ireguency-multiplying  loctort  oi  2,  10.  100. 
1. 000  and  10.000.  Auxiliary  terminaU  are  provided  ior  using  the  square  wore  output  oi  the  multlTibrater  uparately 
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frequency  which  appears  at  low 
frequencies. 


1 


^■^OOv 

(fl)  PLATE  OF  V4  iC)  plate  of  V, 

+  260V 

T200V 

(B)  PLATE  OF  Vj  (D)  PLATE  OF  V, 

phase  Difference^  0  degrees  phase  difference  « iso  degrees 

FIG.  4 — Oscillograms  show  waveiorms  on  plates  oi  meter  tubes 


and  the  voltage  between  the  plates 
of  tubes  V,  and  V,  results  in  pulses 
of  current  through  Af,  which  reads 
the  average  d-c  voltage  difference. 
This  reading  is  proportional  to  the 
amplitude  of  that  component  of  the 
input  signal  whose  frequency  coin¬ 
cides  with  the  gate  frequency. 

If  the  phase  difference  is  180  de¬ 
grees,  the  voltage  waveforms  are  as 
pictured  in  4C  and  4D  and  the 
meter  reads  a  maximum  in  the  op¬ 
posite  direction.  The  slow  chang¬ 
ing  of  the  phase  difference  results 
In  the  modulation  of  the  meter  by 
the  difference  frequency. 

Any  steady  deflection  present  in 
the  meter  with  no  input,  may  be 
balanced  out  by  the  ZERO  ADJUST 
potentiometer. 

Stability 

The  frequency  of  the  multi¬ 
vibrator  is  a  function  of  the  mu 
of  V'l  and  T,  so  these  tubes  must  be 
matched.  Symmetry  of  the  square 
wave  was  achieved  by  inserting  a 


milliammeter  in  the  plate  circuit  of 
each  tube  and  adjusting  the  value 
of  the  grid  resistors  until  the  two 
meters  read  the  same  value  of  aver¬ 
age  plate  current  for  each  tube,  in¬ 
dicating  that  off-times  are  equal. 

A  regulated  power  supply  must 
be  used  because  the  frequency  of 
the  multivibrator  is  a  function  of 
its  plate  voltage. 

Calibration 

The  dial  is  calibrated  in  cycles 
per  second.  Frequency  calibration 
curves  need  be  used  only  if  great 
accuracy  in  reading  the  frequency 
is  desired. 

The  meter  Af,  is  calibrated  in 
volts  by  using  an  input  of  known 
frequency  and  amplitude,  and  ad¬ 
justing  the  potentiometer  (cali¬ 
bration  ADJUST)  in  series  with  the 
meter. 

At  frequencies  below  25  cps, 
operation  w’as  improved  by  shunt¬ 
ing  the  meter  with  a  4-af  capacitor. 
This  capacitor  filters  out  the  gate 


Performance 

To  check  performance,  signals  of 
3-volts  amplitude  and  various  fre¬ 
quencies  were  applied  to  the  input 
The  meter  reading  was  flat  from 
10  to  about  30,000  cps.  Above  30,- 
000  cps,  tuning  is  so  sharp  that 
amplitude  measurements  are  very 
difficult.  Below  10  cps,  amplitude 
readings  decrease  sharply. 

For  frequencies  of  10,  60,  400, 
1,000  and  10,000  cps,  various  volt¬ 
ages  from  0.1  volt  to  300  volts  were 
applied  to  the  input.  The  meter 
reading  was  linear  and  correct  over 
this  range  provided  the  proper  at¬ 
tenuation  was  applied  to  prevent 
meter  deflections  of  over  30  units. 
Deflections  above  30  ma  draw  too 
much  current  from  the  plates  of  V, 
and  V„  resulting  in  loss  of  gain  and 
nonlinear  meter  deflections. 

The  wave  shape  of  the  gating 
pulse  was  observed  on  the  cathode 
of  V,  at  frequencies  ranging  from 
2  to  100,000  cps.  The  wave  shape 
was  excellent  up  to  frequencies  of 
about  10,000  cps.  At  this  point,  the 
corners  of  the  square  wave  began  to 
round  off.  However,  the  square 
wave  is  able  to  operate  effectively  as 
a  gate,  even  though  rounded,  be¬ 
cause  its  amplitude  is  larger  than  is 
necessary  to  switch  the  meter  tubes. 

Amplitude  readings  for  the  vari¬ 
ous  components  should  be  taken 
with  a  beat  frequency  of  about  1 
cos.  An  amplitude  reading  taken 
with  zero  beat  frequency  will  be 
in  error  because  the  reading  of  the 
output  meter  is  a  function  of  the 
relative  phase  of  the  gate  frequency 
and  the  particular  component  fre¬ 
quency  being  studied  as  well  as  be- 


FIG.  5 — Oicillogronit  oi  meter  tube  plate  wareiorme  lor  odd  harmonic* 
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ing  a  function  of  that  component’s 
amplitude. 

Operation 

Suppose  a  sine  wave  with  a  fre¬ 
quency  of  600  cps  is  applied  to  the 
input.  The  operator  begins  to 
search,  starting  at  the  high  fre¬ 
quency  end  of  the  spectrum.  The 
meter  reading  is  zero  until  the  gate 
frequency  approaches,  within  a  few 
cps,  the  frequency  of  the  sine  wave. 
Further  searching  will  reduce  the 
difference  frequency  to  1  cps.  The 
meter  reading  varies  from  a  maxi¬ 
mum  in  one  direction  to  a  maximum 
in  the  other  direction  as  the  phase 
of  the  gate  and  the  input  vary  from 
zero  to  180  degrees.  Figure  4A 
shows  the  waveform  present  at  the 
plate  F,  when  the  two  frequencies 
are  equal  with  zero  phase  differ¬ 
ence. 

As  the  operator  continues  to 
search  the  remaining  lower  portion 
of  the  frequency  spectrum,  a  read¬ 
ing  is  obtained  at  200  cps,  although 
600  cps  is  being  applied  to  the  in¬ 
put.  This  reading  is  one-third  that 
of  the  reading  obtained  at  600  cps. 
Figure  5A  shows  the  waveform 
present  at  the  plate  of  V,  when  the 
gate  frequency  is  one-third  that  of 
the  input  frequency  with  zero  phase 
difference.  Under  these  conditions, 
the  meter  should  and  does  give  an 
average  d-c  reading  of  one-third  the 
value  obtained  previously. 

Figures  5B  and  5C  show  that 
similar  readings  will  be  obtained  at 
gate  frequencies  which  are  one-fifth 
and  one-seventh  that  of  the  input 
with  amplitudes  correspondingly 
decreased.  Figures  6A,  6B  and  6C 
show  that  the  even  harmonics  of 
the  gate  frequency  result  in  an 
average  d-c  reading  of  zero.  Here¬ 


in  lies  the  peculiarity  of  the  in¬ 
strument.  It  does  pass  the  odd 
harmonics,  although  at  increasingly 
decreased  amplitudes  (Fig.  7). 

For  a  complex  wave  composed  of 
frequencies  such  that  the  lowest 
frequency  present  is  higher  than 
one-third  of  the  highest  frequency 
present,  the  instrument,  within  the 
limits  of  its  frequency  and  sensi¬ 
tivity  ranges,  analyzes  the  wave 
completely  and  accurately,  deter¬ 
mining  the  frequency  and  ampli¬ 
tude  of  each  component.  Such  a 
wave  might  be  one  composed  of 
these  frequencies:  1,200,  1,150, 
1,000,  875,  600  and  483  cps.  Another 
example  might  be  a  wave  made  up 
of  frequency  components  of  11,180, 
9,350,  5,000  and  4,019  cps. 

To  examine  a  wave  composed  of 
the  following  frequencies  and  am¬ 
plitudes  :  1,000  cps  at  10  volts,  2,000 
cps  at  5  volts  and  3,000  cps  at  3 
volts,  the  operator  begins  at  the 
high-frequency  end.  At  a  dial 
setting  of  3,000  cps  the  meter  reads 
3  volts.  At  2,000,  it  reads  5  volts. 
But  at  1,000,  it  reads  11  volts — 
all  10  volts  of  the  fundamental  plus 


one-third  of  the  3  volts  of  the  third 
harmonic.  However,  an  operator 
with  some  experience  and  technique 
is  able  to  analyze  a  complex  wave 
quite  adequately. 

Future  work  might  be  done  on 
the  design  of  an  additional  circuit 
which  would  eliminate  the  odd  har¬ 
monics. 

The  fact  that  the  input  to  the 
meter  tube  cannot  exceed  about  five 
volts  rms  naturally  limits  the  sensi¬ 
tivity  of  the  instrument.  For  all 
attenuator  positions,  frequency 
components  whose  strength  is  about 
1  percent  of  the  strongest  compo¬ 
nent  present  can  be  detected  and 
measured. 

Frequencies  as  close  together  as 
5  cps  can  be  separated  and  their 
amplitudes  measured. 

Distortion  introduced  by  the  in¬ 
strument  including  intermodulation 
distortion  is  under  1  percent. 

The  writer  wishes  to  express  his 
indebtedness  to  Professor  Frank 
Walz  and  Mr.  David  Stacy,  Re¬ 
search  Physicist,  both  of  the  staff 
of  the  University  of  Colorado 
Physics  Department. 


FIG.  6 — OacUloeTams  oi  malar  tuba  plata  waraionaa  lor  avan  harmonica 
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Automatic  det'omniutator  separates  up  to  27  intelligence  channels  which  are  time-division 
multiplexed  using  pulse-amplitu«le  mo<lulation  on  a  single  f-m/f-m  subcarrier.  All  com¬ 
mon  telemetering  commutation  rates  may  be  accomodated.  System  conserves  bandwidth 
and  increases  intelligence-handling  capacity 


27-channel  automatic  decommutator  lor 
pulee-ompUtude  modulated  telemetry 


Four-channel  separator  incorporates  four  basic  information  gates  and  common 
power  supply 


By  W.  H.  CHESTER  and  W.  P.  KLEMENS 

Ut'iclopment  Eiif/ineers 
/{f'udix  AriuftoH  t'orpttrddtm 
Pacific  Divimon  Itevclopment  Luboratorivit 
Burbank,  Calif. 


INCREASED  INTELLIGENCE-HAN- 
DLING  capacity  and  bandwidth 
economy  are  achieved  in  f-m/f-m 
telemetry  by  time-division  multi¬ 
plexing  one  or  more  of  the  indi¬ 
vidual  f-m  subcarriers.  Figure  1 
illustrates  a  typical  subcarrier 
waveform  for  commutation  systems 
that  employ  pulse-amplitude  modu¬ 
lation  of  the  individual  intelligence 
channels.  The  commutation  rates 
listed  in  Table  I  have  been  estab¬ 
lished  by  the  Research  and  Develop¬ 
ment  Board  committee  on  guided 
missiles  and  are  compatible  with 
conventional  electronic  separation 
techniques. 

The  Bendix  THC-1  electronic 
decommutator  shown  in  the  photo¬ 
graph,  is  designed  to  handle  the 


two  commutator  configurations  and 
.several  rates,  which  are  finding  con¬ 
tinually  wider  application.  Front- 
panel  switches  permit  rapid  adjust¬ 
ment  to  either  a  system  employing 
15  intelligence  channels  at  commu¬ 
tator  speeds  of  5,  10  or  25  revolu¬ 
tions  per  second,  or  27  intelligence 
channels  at  2.5,  5  or  10  revolutions 
per  second. 

The  decommutator  simplifies  data 
reduction  since  each  intelligence 
channel,  after  separation  and  con¬ 
version,  may  be  recorded  on  a 
separate  o.scillograph  trace  as  an 
essentially  continuous  indication. 
Presentation  of  the  individual  chan¬ 
nels  on  panel  meters  provides  a 
valuable  simultaneous  indication  of 
measured  phenomena.  .4  typical 


input  signal  with  corresponding 
decommutated  output  signals  is 
shown  in  Fig.  2. 

The  input  signal  to  the  decom¬ 
mutator  is  the  output  from  a  sub¬ 
carrier  discriminator  in  a  standard 
f-m  f-m  telemetering  receiving  sta¬ 
tion.  The  di.scriminator  serves  to 
demcKiulate  the  frequency-modu¬ 
lated  subcarrier  and  produce  an 
output  signal  proportional  to,  and 
of  the  same  form  as,  the  signal  that 
was  employed  to  modulate  the  sub¬ 
carrier  oscillator  in  the  airborne 
telemeter.  The  waveform  is  essen¬ 
tially  as  shown  in  Fig.  1  except  that 
the  keyed  subcarrier  frequencies 
have  been  converted  to  changes  in 
direct-current  level. 

Figure  3  presents  a  functional 
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Pulse  Telemetiy 


Inionnation  qat*  ii  botic  building  block  oi  oloctronic  docommutator 


block  diagram  of  decommutator 
operation.  The  un.separated  infor¬ 
mation  pulse  train  is  applied 
through  a  balanced  low-pass  filter 
to  the  input  of  a  balanced,  direct- 
coupled  information  amplifier.  Cir¬ 
cuitry  of  the  d-c  amplifier  is 
conventional.  Two  amplifier  stages 
drive  a  cathode-follower  output. 
Heavy  inverse  feedback  is  utilized 
from  the  output  to  the  cathodes  of 
the  input  .stage,  insuring  amplifier 
stability  and  reducing  the  effective 
output  impedance  to  approximately 
twenty  ohms.  The  information  am¬ 
plifier  feeds  twenty-eight  paralleled 
information  gates. 

Several  factors  dictated  the  u.se 
of  balanced  circuitry  in  the  infor¬ 
mation  channels  of  the  decommuta¬ 
tor  rather  than  single-ended  cir¬ 
cuitry  requiring  fewer  components. 
First,  nearly  all  discriminators 
employed  for  subcarrier  demodula¬ 
tion  u.se  balanced-output  circuitry. 


Conversion  to  single-ended  opera¬ 
tion  would  reduce  long-time  sta¬ 
bility  by  permitting  variations  of 
average  current  in  the  discrimina¬ 
tor  output  tubes  to  appear  as  a 
system  error.  Second,  the  trend 
toward  programs  of  longer  duration 
made  the  inherent  stability  of  push- 
pull  amplifiers  a  desirable  feature 
for  the  decommutator  itself.  Third, 
much  of  the  control  and  recording 
equipment  available  to  military 
facilities  at  present  employs  bal¬ 
anced  circuitry. 

Information  Gates 

Information  gates  are  normally 
clo.sed,  and  are  opened  by  triggering 
pulses  from  associated  counter 
stages.  These  triggering  pulses  are 
coincident  in  time  with  the  leading 
edge  of  the  information  pul.ses. 
Therefore,  information  gates  are 
opened,  in  sequence,  to  receive  the 
same  channel  information  pulse 


each  frame.  The  gate-input  circuit 
consists  of  a  pair  of  6AL5  diodes 
connected  back-to-back  to  minimize 
contact  potential  and  also  to  pass 
signals  of  either  polarity.  A  simpli¬ 
fied  gate  schematic  is  showm  in  Fig. 
4. 

During  the  gate-closed  period, 
the  diodes  are  cut  off  due  to  the 
voltage  developed  across  the  diode¬ 
load  resistors  by  current  flow¬ 
through  the  bias  tubes.  During  the 
gate-open  period,  the  bias  tubes  are 
prevented  from  conducting  by  the 
control  tube,  and  information  is 
passed  through  the  diodes  to  stor¬ 
age  circuits. 

The  storage  circuits  cause  the 
output  to  be  maintained  at  a  level 
proportional  to  the  information- 
pulse  amplitude  until  the  gate  is 
again  opened  by  the  same  channel¬ 
opening  pulse  in  the  next  frame. 
Nominal  output  of  each  informa¬ 
tion  gate  is  ±  5  milliamperes  into 
a  330-ohm  load  for  band-edge-to- 
band-edge  deflection  of  the  subcar¬ 
rier  oscillator.  A  high-impedance, 
single-ended  output  is  also  provided 
from  each  gate.  Linear  output  sim¬ 
plifies  data  reduction. 

The  storage  circuit  consists  of 
a  capacitor  in  the  grid  circuit  of  a 
specially  designed  cathode  follower 
that  meets  the  requirements  of  long 
time-con.stant  and  stability  under 
essentiall.v  open-grid  operating  con¬ 
ditions.  Gates  are  closed  before  the 
termination  of  the  information 
pulse  by  a  triggering  voltage  de¬ 
veloped  in  the  control  unit,  insuring 
that  gate  output  is  clamped  at 
nearly  peak  value  of  the  informa¬ 
tion  pulse. 

Counter  Circuitry 

The  problem  of  channel-synchro¬ 
nizing  or  counter  circuitry,  was 
coupled  clo.sely  with  sy.stem  flexi- 
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for  pnlio-ompliUido  modulotion  of  on  sobcorrlor.  Maximum  siq>  ago  circuit.  Output  signal  from  information  channel  2  shows 
no]  roprosonts  7.5-porcont  doTlatlon  from  subcorrior  contor  fro-  original  intoUigonco-corrying  woroform  roconstructod  from 
guoaey  somplo  pulsos 


bility.  A  tumble  open-loop  counter, 
consisting  of  a  series  of  Eccles- 
Jordan  trigger  circuits,  each  pro¬ 
viding  sequential  trigger  pulses, 
was  chosen.  This  type  of  counter 
has  the  advantage  of  expansion  to 
any  number  of  stages  without  the 
use  of  feedback  or  complex  matri¬ 
ces. 

Four  such  stages  are  included 
in  each  four-channel  separator  as¬ 
sembly  and  these  groups  of  four 
counters  are  interconnected  by 
isolating  amplifiers.  All  counter 
stages  are  reset  at  the  end  of  each 
information  frame,  or  commutator 
revolution,  by  a  master  synchro¬ 
nization  pulse.  The  choice  of  a 
tumble  counter  also  simplified  cabi¬ 
net  wiring  since  each  counter  stage 
is  close  to  its  associated  informa¬ 
tion  gate.  The  choice  of  four  chan¬ 
nels  per  separator  unit  was  indi¬ 
cated  by  the  divisibility  of  most 
commutator  configurations  by  four, 
resulting  usually  in  a  spare  channel 
in  the  decommutator. 

In  the  decommutator  control  unit, 
positive-going  information  pulses 
at  the  output  of  the  filter  are  ap¬ 
plied  to  the  control  amplifier.  Series 
diode  limiters  equalize  pulse  ampli¬ 
tudes,  and  a  unique  negative-feed¬ 
back  loop  clamps  the  base  line  of 
the  information  w’avetrain  to  a 
reference  voltage.  Output  of  the 
final  stage  of  the  amplifier,  an 
Eccle.s-Jordan  trigger  circuit,  is 
coincident  with  the  original  infor¬ 
mation  pulse  train,  and  is  used  to 
actuate  the  remaining  control  cir? 
cults. 

Siepping-Pulse  Generator 

The  stepping-pulse  generator  con¬ 
sists  of  a  univibrator  that  delivers 
output  spikes  coincident  with  the 
leading  edge  of  each  information 


pulse.  This  positive  pulse  is  trans¬ 
ferred  through  an  isolating  cathode 
follower  to  an  amplifier  in  each  sep¬ 
arator  unit  in  use.  Amplified  and 
inverted,  the  pulse  is  then  applied 
as  common  drive  to  the  counter 
string,  serving  to  synchronize  in¬ 
formation  channels.  Output  trigger 
pulses  from  individual  counter 
stages  are  fed  through  cathode  fol¬ 
lowers  and  act  to  open  the  associ¬ 
ated  information  gates.  Up  to  seven 
of  these  cathode  followers  can  be 
connected  in  parallel,  by  external 
patch  cords,  to  trigger  a  single  in¬ 
formation  gate,  thereby  increasing 
the  frequency-response  capability 
of  an  individual  channel.  The  six 
bypassed  information  gates  are 
inoperative  under  this  condition. 

Gate — Closing  Pulses 

Gate-closing  pulses  are  generated 
by  a  univibrator  used  as  a  delay 
circuit.  It  is  forced  into  its  un¬ 
stable  position  by  the  leading  edge 
of  the  control-amplifier  output 
pulses.  Upon  return  to  the  stable 
state,  its  positive  output  is  differ¬ 
entiated  and  applied  to  all  gates, 
serving  to  close  the  single  open 
gate.  The  delay  period  is  chosen  by 
switching  timing  capacitors. 

Forced  reset  of  the  counter  is 
utilized  to  insure  that  the  decom¬ 
mutator  is  S3mchronized  with  the 
airborne  equipment  at  the  begin¬ 
ning  of  every  frame.  A  pulse- 
selector  circuit  transforms  the  mas¬ 
ter  synchronization  pulse,  which 
is  five  times  the  width  of  an  indi¬ 
vidual  information  pulse,  into  an 
inverted  sawtooth.  This  waveform 
is  then  differentiated  and  amplified. 
The  resultant  reset  pulse,  coincident 
with  the  trailing  edge  of  the  master 
pulse,  is  applied  to  all  reset  grids 
of  the  counter. 


Reliability  of  the  decommutation 
equipment  is  increased  by  the  pulse 
synthesizer,  which  injects  a  sub¬ 
stitute  pulse  to  the  stepping-pulse 
generator  to  replace  a  missing  in¬ 
formation  pulse,  and  thereby  main¬ 
tains  decommutator  synchroniza¬ 
tion  with  the  airborne  commutator. 
Output  of  the  synthesizer  is  gated 
so  that  with  all  information  pulses 
present,  no  synthetic  pulses  are 
supplied  to  the  equipment.  If  it 
were  not  for  the  synthesizer,  all 
channels  following  a  missing  pulse 
would  be  recorded  on  the  wrong 
receiving  channel  because  the 
counter  would  not  have  been 
•stepped  one  count  for  the  missing 
pulse.  The  synthesizer  consists  of 
a  voltage-controlled  multivibrator, 
a  combination  phase-comparator 
and  gating  circuit,  and  a  gate  that 
is  normally  closed  to  prevent  signal 
output.  Up  to  five  consecutive 
pulses  may  be  replaced  accurately 
by  the  synthesizer.  Replacement  of 
a  much  larger  number  is  possible  if 
the  airborne  commutator  has  speed 
stability  and  freedom  from  jitter. 

System  Layout 

Standardization  and  operating 
convenience  were  achieved  by  di¬ 
viding  the  equipment  into  a  number 
of  plug-in  as.semblles.  Input  filters, 
amplifiers,  control  and  synchroniza¬ 
tion  circuitry  are  included  in  the 
THS-1  decommutator  control  unit. 
This  unit  also  contains  the  master 
rate-control  switch  and  system-test 
circuitry. 

Trigger  pul.ses  for  control  of  in¬ 
dividual  information  gates  are  gen¬ 
erated  in  a  number  of  THK-1 
four-channel  separator  units.  Each 
separator  unit  provides  plug-in 
mounting  for  four  information 
gates.  A  self-contained,  regulated 
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power  supply  furnishes  power  re¬ 
quired  by  the  separator  and  the 
four  information  gates.  The  num¬ 
ber  of  four-channel  units  employed 
with  any  individual  system  is  dic¬ 
tated  by  the  system  channel  re¬ 
quirements. 

Separating  the  trigger  circuitry 
from  the  information  gates  simpli¬ 
fied  the  technical  problems  of  mul¬ 
tiple  opening  of  an  individual  gate 
within  each  frame,  or  commutator 
revolution.  This  feature  provides 
an  excellent  means  for  monitoring 
a  function  that  cannot  be  placed  on 
a  separate  subcarrier  channel  but 
requires  higher  frequency  response 
than  is  available  with  one  sample 
per  revolution.  Separation  of  the 
trigger  stages  from  the  gates  also 
simplifies  the  problem  of  bringing 
the  trigger  signals  out  to  a  patch 
bay  on  the  four-channel  separator. 
The  trigger  signals  may  be  cross 
connected  by  patch  cords  between 
units  with  up  to  seven  trigger  sig¬ 
nals  being  fed  to  a  single  gate. 

Design  Features 

Removal  of  pulse  circuitry  from 
each  individual  information  gate, 
and  the  use  of  several  integral 
power  supplies  are  a  new  approach 
to  the  problem  of  system  flexibility. 
The  design  engineer  who  must 
anticipate  expanding  program  re¬ 
quirements  can  acquire,  in  the  be¬ 
ginning,  a  15-channel  system,  ex¬ 
pand  the  equipment  after  a  few 
months  to  the  27-channel  system 
and  eventually  procure  a  system 
that  may  have  in  excess  of  40  chan¬ 


nels.  The  new  configuration  elimi¬ 
nates  the  need  for  power  supplies 
with  inconveniently  high  capacity. 
Units  are  plugged  into  a  standard 
cabinet  for  the  15-channel  system. 
Addition  of  a  standard  cabinet  and 
units  expands  the  system  up  to  82 
channels,  and  more  cabinets  and 
units  may  be  added  if  larger  sys¬ 
tems  are  adopted. 

Four  THG-1  information  gates 
shown  in  the  photograph  plug  into 
each  separator.  The  configuration 
provides  one  spare  for  either  the 
15  or  27-channel  system.  The  spare 
is  maintained  in  operating  condi¬ 
tion  with  heaters  on.  Panel  meters 
on  the  gates  provide  an  indication 
proportional  to  the  measured  func¬ 
tion. 

Other  units  are  the  dual  regu¬ 
lated  power  supply,  which  fur¬ 
nishes  power  for  the  decommutator 
control  unit,  and  centrifugal  blower 
units  for  cooling.  The  quiet  opera¬ 
tion  afforded  by  the  centrifugal 
blowers  enables  the  system  operator 
to  perform  normally  the  many  func¬ 
tions  during  an  operation  without 
a  distracting  high  ambient  noise 
level  that  can  contribute  to  mis¬ 
takes. 

Test  Circuitry 

Test  condition  for  the  equipment 
is  obtained  upon  the  removal  of  in¬ 
put  signal.  With  no  signal  applied 
to  the  decommutator,  the  pulse  syn¬ 
thesizer  supplies  stepping  pulses  to 
the  counter,  but  does  not  actuate 
the  gate-closing  generator  nor  the 
reset  circuit.  Counter  outputs  both 


FIG.  4 — InionnaUoa  gat*  la  opasad  by 
laquandag  puls*.  Stotoga  circuit  hold* 
iniotmatton  during  oU  tim* 


open  and  close  the  information 
gates.  The  constant  operation  of 
circuits  such  as  the  counter  stages 
and  the  information-gate  control 
tubes  helps  prevent  cathode  deteri¬ 
oration,  a  common  trouble  with 
counter-type  circuitry. 

Under  test  conditions,  two  addi¬ 
tional  counters,  normally  inopera¬ 
tive  with  signal  input,  complete  the 
counter  chain.  The  output  of  the 
second  of  these  counters  is  used  to 
reset  the  counter  every  counter 
cycle.  With  the  equipment  in  this 
condition,  the  power  supplies  and 
information  amplifier  may  be  ad¬ 
justed,  and  the  information  gates 
balanced.  The  only  operating  ad¬ 
justments  consist  of  setting  output 
levels  and  recorder  calibration. 

Test  cathode  followers  are  in¬ 
cluded  in  the  control  unit,  with  in¬ 
put  and  output-circuit  jacks  avail¬ 
able  on  the  front  panel.  Strategic¬ 
ally  chosen  test  points  are  available 
on  two  ten-position  test  switches 
for  oscilloscope  observation.  Pro¬ 
visions  are  included  to  mix  wave¬ 
forms,  thus  permitting  pulse  phase 
comparisons  with  single-beam  oscil¬ 
loscopes. 

Tests  indicate  that  the  decom¬ 
mutation  equipment  should  intro¬ 
duce  an  error  of  less  than  1  percent. 
The  frequency  response  is  normally 
considered  to  be  approximately  one 
fifth  the  frame  rate,  (rps  of  the 
commutator).  The  response  can 
be  increased  to  almost  one  half  the 
frame  rate  by  employing  integra¬ 
tion  filters  and  slight  circuit  modi¬ 
fication,  but  such  response  is  seldom 
required  for  commutated  functions. 

Coordination  of  layout  and  me¬ 
chanical  design  was  contributed  by 
C.  P.  Wiggins  and  R.  A.  Hanson. 
R.  E.  Cunningham  solved  the  diffi¬ 
cult  pulse  and  timing-circuit  prob¬ 
lems. 


FIG.  3 — Block  diagram  oi  alactrooic  daconunnlalor  ior  27  chonnaU.  Coontar  ciicvila 
supply  saquancing  trlggai  pulsaa  lo  iniormation  galas 
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Electronic  Analog 


Appliration  of  electronic  analog  computers  to  systems  study  and  analysis  is  described. 
Author  shows  derivation  of  electronic  analog  for  processes  of  summation,  integration 
and  differentiation.  Solution  is  shown  for  a  typical  closed-loop  system 


Any  systems  study  or  analysis 
resolves  itself  into  the  prob¬ 
lem  of  obtaining  the  response 
equation  of  the  system  and  then 
solving  the  equation  for  the  par¬ 
ticular  set  of  circumstances  in¬ 
volved. 

The  prime  use  of  the  electronic 
analog  computer  is  to  obtain  this 
solution  of  the  response  equa¬ 
tion.  The  analogy  involved  is  a 
mathematical  one  wherein  an  elec¬ 
tronic  analog  is  .set  up  to  perform 
the  actual  mathematical  operations 
indicated  by  the  solution  to  the 
equation. 

The  heart  of  the  electronic  analog 
computer  is  a  d-c  amplifier  with 
.specified  characteristics.  The  de¬ 
sign  of  such  amplifiers  and  the 
difficulties  encountered  therein  have 
been  the  subject  of  many  articles 
which  are  readily  available  for  ref¬ 
erence.  Since  the  performance  of 
the  amplifier  in  an  electronic  analog 
computer  is  of  a  particular  type 
that  can  be  obtained  through  the 
familiar  methods  of  amplifier  tech¬ 
nique,  the  design  of  such  an  ampli¬ 
fier  will  not  be  discu.ssed  herein. 
It  will  suffice  to  discuss  only  the 
requirements  of  the  amplifier  in.so- 
far  as  they  affect  its  operation  as 
a  computing  mechanism. 

Primarily  the  amplifier  must 
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have  sufficiently  flat  frequency  re- 
spon.se  to  cover  the  range  of  fre¬ 
quencies  encountered  in  the  func¬ 
tions  which  result  in  the  .solution 
to  the  equation.  The  second  re¬ 
quirement  is  that  there  can  be  no 
flow  of  current  in  the  input  stage 
to  the  amplifier.  Perhaps  the  most 
important  requirement  of  the  am¬ 
plifier  is  that  it  have  a  high  gain 
in  the  frequency  range  in  which 
it  is  used.  The  direct  result  of 
low  gain  in  the  amplifier  is  error 
in  the  solution.  The  minimum  gain 
that  can  be  tolerated  is  dependent 
upon  the  accuracy  requirement  of 
the  solution  to  the  system  under 
investigation. 

Basic  Computer  Element 

Figure  lA  is  a  functional  dia¬ 
gram  of  a  d-c  amplifier  used  to 
form  the  basic  element  in  the 
analog  computer.  It  is  from  this 
element  that  all  operations  are  per¬ 
formed.  The  element  is  formed  by 
using  a  d-c  amplifier  with  a  gain 
of  K  and  a  feedback  impedance  Z;. 
The  input  signal  to  be  operated 
upon  is  introduced  through  a  series 
impedance  Z,. 

Figure  IB  is  an  equivalent  cir- 


BACKGROUND 

Electronic  analog  computers  were  born  of  necessity  to  fill  man's 
need  for  o  machine  to  do  the  mathemotics  involved  in  certain  scien¬ 
tific  investigations.  They  currently  find  widest  application  in  mak¬ 
ing  systems  studies  and  analysis  of  servomechanisms  and  related 
equipment. 

This  article  summarizes  the  fundamental  operating  principles 
involved  for  readers  who  are  not  presently  engaged  in  computer 
design  or  operation 


cult  from  which  the  following  volt¬ 
age  equations  are  obtained; 

r;  “  /i  -|-  <1  *1 


Solving  E(i.  1  for  the  current: 


/. - y  Ir.  -  r.l  (•»> 

Recalling  the  reipiirement  that  the 
input  stage  of  the  amplifier  draw 
no  current,  it  is  .seen  that  /,  mu.st 
equal  !„  Substituting  Eq.  4  for 
/,  and  Eq.  3  for  e,  in  Eq.  2  the 
following  results: 


Rearranging  terms  in  Eq.  5: 


Z, 

Z, 


(61 


If  the  amplifier  has  the  required 
gain,  the  term  involving  K  will 
be  very  much  smaller  than  unity. 
Hence  Eq.  6  can  be  reduced. 


Equation  7  is  the  characteristic 
expression  for  the  output  as  a  func¬ 
tion  of  the  input  to  the  computer 
element.  By  proper  choice  of  the 
input  and  feedback  impedances,  the 
element  can  be  made  to  perform 
the  required  mathematical  opera¬ 
tions  in  the  solution  of  linear  dif¬ 
ferential  equations.  The  expres¬ 
sion  is  independent  of  the  gain  of 
the  amplifier  as  long  as  those  terms 
involving  the  gain  are  very  much 
less  than  one.  Examination  of  Eq. 
6  will  show  that  for  these  terms 
to  disappear  from  the  character¬ 
istic  equation,  the  value  of  K  must 
be  very  large.  Experience  has 
shown  that  as  long  as  the  gain  of 
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I  the  amplifier  is  over  10,000  the 

error  introduced  is  negligible  as 
compared  with  normal  instrumenta¬ 
tion  errors. 

Summation 

Figure  2A  shows  the  method  of 
using  the  basic  element  to  obtain 
the  sum  of  several  quantities.  For 
this  purpose,  the  input  and  feed¬ 
back  impedances  are  pure  resist¬ 
ance.  An  analysis  of  this  circuit 
will  result  in  the  following  expres¬ 
sion  for  the  output: 


In  some  instances,  it  may  be  de¬ 
sired  to  subtract  one  or  more  quan¬ 
tities  in  the  same  operation  that 
is  used  to  obtain  a  sum.  In  this 
case,  it  is  necessary  to  insert  an 
additional  summing  circuit  to 
change  the  sign  of  those  quantities 
to  be  subtracted.  If  the  feedback 
and  input  resistances  are  of  equal 
magnitude,  the  output  will  differ 
from  the  input  only  in  sign. 

Integration 

The  quadrature  method  of  solv¬ 
ing  differential  equations  where 
the  variables  are  separable  involves 
direct  integration;  hence,  the  most 
used  element  in  the  electronic  ana¬ 
log  computer  is  the  one  used  for 
integration.  Figure  2B  shows  the 
integrating  element  of  the  analog 
computer  in  which  the  input  im¬ 
pedance  is  pure  resistance  and  the 
feedback  impedance  is  capacitive. 
By  applying  Eq.  7  to  this  circuit, 
the  following  expression  for  the 
output  is  obtained: 


To  show  that  this  expression  rep¬ 
resents  the  integral  of  the  input 
to  the  computing  element,  it  is 
necessary  to  digress  from  the  pres¬ 
ent  topic  and  discuss  operational 
methods  used  in  systems  analyses. 

In  the  solution  of  linear  differ¬ 


ential  equations  with  constant 
coefficients,  the  method  using  La- 
Place  transforms  reduces  mathe¬ 
matical  complexity.  Here,  an  op¬ 
erator  p  replaces  the  differential 
equation  by  an  algebraic  one  in¬ 
volving  p.  In  using  this  method, 
an  integral  in  the  differential  equa¬ 
tion  will  appear  as  a  term  involv¬ 
ing  1/p  in  the  algebraic  equation. 
In  this  algebraic  equation,  the  op¬ 
erator  p  can  be  replaced  by  jia  to 
obtain  the  steady  state  condition 
for  sinusoidal  excitation. 

Consider  the  voltage  drop  across 
a  capacitor  C  which  has  a  current 
i  flowing  through  it.  Then 


Putting  Eq.  10  into  LaPlace  trans¬ 
form  form: 


£.(p)-^/(p)  (H) 

Now,  replacing  p  by  ;o>  we  find  that 
the  voltage  takes  the  form 

E.  (j«)  -  1 0«)  -  -  jX.  I  (12) 

Neglecting  any  mathematical  rigor, 
it  will  be  sufficient  to  say  that  the 
appearance  of  the  term  l/y<i>  indi¬ 
cates  that  an  integration  has  been 
performed.  Applying  this  to  Eq. 
9,  we  find  the  output  of  the  inte¬ 
grating  element: 

In  any  operation  involving  in¬ 
tegration,  the  need  for  represent¬ 
ing  the  constant  of  integration 
becomes  evident.  Since  the  constant 
of  integration  is  the  initial  value 
of  the  variable  in  the  analog  com¬ 
puter,  it  is  established  by  placing 
an  initial  charge  on  the  capacitor 
such  that  a  voltage  equal  to  the 
initial  value,  in  phase  and  in  mag¬ 
nitude,  appears  at  the  output  of 
the  integrating  element  prior  to 
the  application  of  the  input.  Figure 
2B  illustrates  this  process  wherein 
capacitor  C  has  been  initially 
charged  with  a  voltage  E,  such 


FIG.  I — Basic  analog  computer  elsmont 
consists  oi  an  input  impsdancs,  a  d-c 
ampliiisr  and  toms  iotm  oi  issdback 
loop 


FIG.  2 — Fundamental  processes  in  ona- 
lo9  computing  ore  (A)  sununotion,  (B) 
integration  and  (C)  diiierentkrtion 


that  an  initial  voltage  E,  appears 
at  the  output  of  the  element.  In 
this  case,  the  response  equation 
for  the  element  results. 

~~BC  f  «““+*•  (14) 

Differentiation 

Figure  2C  shows  the  computing 
element  used  as  a  differentiating 
circuit.  In  this  case  the  input  im¬ 
pedance  is  a  capacitor  and  the  feed¬ 
back  impedance  is  a  resistance. 
Applying  Eq.  7  we  find  the  response 
of  this  element: 

-  jo>  EC  ti  (16) 

In  a  manner  similar  to  that  used 
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FIG.  3 — Cloud-loop  urro  tystom  and  Iti  dUiorontial  oquation 


in  the  case  of  integration,  it  can 
be  .shown  that  the  appearance  of 

indicates  that  differentiation  has 
been  performed.  Hence  Eq.  15  re- 
duce.s  to 

«.  =  -  KC  (16) 

In  many  cases  of  systems  analy¬ 
sis  differentiation  is  required  in 
order  that  the  analog  perform  in 
accordance  with  the  components 
u.sed  in  the  actual  .sy.stem.  An  ex¬ 
ample  of  this  is  the  proce.ss  of 
error  rate  damping  used  in  certain 
closed-loop  systems.  In  this  case, 
a  particular  transducer  is  required 
to  respond  to  a  signal  which  is 
proportional  to  the  rate  of  change 
of  an  error  between  the  input  and 
output.  An  electronic  analog  of 
such  a  system  would  involve  the 
use  of  a  differentiating  element  in 
the  synthesis  of  the  error-rate 
transducer.  Another  important  use 
of  the  differentiating  element  is 
the  case  of  compen.sating  networks 
which  are  used  to  improve  the 
phase  characteristics  of  systems. 
Such  networks  often  involve  a  p 
term  in  their  transfer  function 
which  requires  a  differentiating 
element  in  the  analog. 

General  Characteristic 

With  the  basic  element  so  far 
described,  it  is  possible  to  .set  up 
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an  analog  of  systems  whose  re¬ 
sponse  can  be  described  by  a  linear 
differential  equation  whose  coeffi¬ 
cients  are  independent  of  the  va¬ 
riables  in  the  system.  In  addition 
to  the  basic  computing  elements, 
there  are  generally  certain  other 
elements  required.  In  many  cases 
it  is  desired  to  place  limits  on  the 
magnitude  that  certain  variables 
may  assume.  For  this  purpose  lim¬ 
iters,  generally  of  the  diode  type, 
are  provided  whereby  the  voltage 
at  any  point  in  the  analog  may  be 
limited  to  the  desired  value. 

In  systems  analysis,  the  response 
of  the  system  to  prescribed  forms 
of  excitation  is  often  desired. 
When  this  input  is  sinusoidal,  the 
problem  of  excitation  is  easily  an¬ 
swered  by  the  use  of  oscillators 
to  obtain  the  forcing  functions.  For 
more  complex  types  of  forcing  func¬ 
tions,  it  is  nece.s.sary  to  generate  the 
prescribed  form.  A  method  that  is 
commonly  used,  if  the  mathemat¬ 
ical  form  of  the  function  is  known, 
is  one  which  sets  up  a  differential 
equation  whose  solution  is  the  re¬ 
quired  forcing  function.  This  equa¬ 
tion  is  then  set  up  on  a  portion 
of  the  computer  and  the  solution 
u.sed  as  the  required  forcing  func¬ 
tion.  For  example,  it  is  often  re¬ 
quired  to  excite  the  sy.stem  by  a 
signal  whose  magnitude  varies  di¬ 


rectly  with  time,  the  so-called  ramp 
function.  To  obtain  this,  an  equa¬ 
tion  is  set  up  on  the  computers, 
the  solution  to  which  provides  a 
linear  magnitude-time  variation 
with  a  slope  of  A.  The  solution  of 
this  equation  is  the  function 
y  =  At. 

The  electronic  analog  computer 
has  been  extended  to  include  cer¬ 
tain  nonlinear  operations  such  as 
multiplication  of  variables.  The.se 
extensions  require  the  use  of  mech¬ 
anisms  which  will  multiply  and 
divide.  In  most  ca.ses,  these  op¬ 
erations  are  performed  by  servo- 
type  mechanisms  of  a  mechanical 
nature  rather  than  electronic  cir¬ 
cuits.  As  in  any  mechanical  sys¬ 
tem,  the  speed  of  computation  is 
no  longer  negligible;  hence,  the 
frequencies  at  which  the.se  elements 
may  be  used  are  greatly  limited. 
The  subject  of  servo-type  computers 
will  not  be  dealt  with  here. 

Closed-Loop  System 

Figure  3  is  a  diagram  of  a  hypo¬ 
thetical  closed-loop  system  which 
illustrates  very  clearly  how  the  elec¬ 
tronic  analog  computer  facilitates 
the  study  of  such  a  .sy.stem.  In  this 
system,  it  is  desired  to  displace 
the  angular  position  of  a  motor 
by  a  voltage  system.  Aside  from 
the  inherent  inertia  of  the  motor 
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FIG.  4 — Electronic  analoq  solution  oi  clotod-loop  systom  shown  in  Fiq.  3 


and  the  damping  in  the  system, 
the  components  which  make  up  the 
entire  system  are  those  which  tend 
to  minimize  the  magnitude  and 
time-lag  errors  in  the  system.  In 
order  that  the  output  displacement 
0.  be  directly  proportional  to  the 
magnitude  of  the  input  voltage  Et, 
the  output  is  compared  with  the 
input  through  the  feedback  trans¬ 
ducer.  This  transducer  converts 
the  angular  output  to  a  propor¬ 
tional  voltage  which  is  compared 
with  the  input  voltage  in  the  sub¬ 
traction  amplifier.  If  at  any  time, 
the  output  differs  from  the  input, 
an  error  signal  e  will  drive  the 
motor  until  such  time  as  the  output 
is  equal  to  the  input  and  the  error 
signal  is  reduced  to  zero. 

The  response  of  the  system  is 
given  by  the  following  differential 
equation : 


Ei 


K.e.+ 


^s.  f 

■#r.  dp  +  kZ 


(17) 


In  order  that  the  performance  of 
the  sy.stem  may  be  studied,  it  is 
necessary  to  solve  this  equation, 
in  which  case  the  output  will  ap¬ 
pear  as  a  function  of  time  for  var¬ 
ious  t3rpes  of  input  signals.  To 
apply  the  electronic  analog  com¬ 
puter  to  the  solution  of  this  equa¬ 
tion,  it  is  necessary  to  rearrange 
the  equation  by  equating  the  high¬ 


est  order  derivative  in  the  equation 
to  the  remaining  terms: 


ePe, 

dP 


Km 
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fl.  - 


J  di 


(18) 


Starting  with  the  highest  order 
derivative,  which  is  the  second  de¬ 
rivative  in  this  example,  the  equa¬ 
tion  is  set  up  on  the  computer  by 
successive  integration  of  the  high- 
est-order  derivative.  Figure  4 
shows  the  analog  solution  for  the 
example  system  and  represents  the 
solution  for  Eq.  18.  In  amplifiers 
1  and  2,  the  second  derivative  has 
been  integrated  to  obtain  the  first 
derivative  and  the  variable  output 
of  the  system.  The  magnitudes 
of  the  impedances  in  the  individual 
integrating  elements  have  been 
chosen  so  that  the  variables  have 
been  multiplied  by  the  constants 
required  by  Eq.  18.  Having  inte¬ 
grated  successively  to  obtain  the 
variable,  it  is  only  necessary  to 
combine  the  required  terms  with 
the  input  signal  to  satisfy  the 
original  equation. 

In  Fig.  4,  this  is  done  in  ampli¬ 
fier  6;  since  the  output  of  amplifier 
6  now  represents  the  entire  right- 
hand  portion  of  Eq.  18.  it  is  used 
to  form  the  input  to  the  first  in¬ 
tegrating  element. 


The  entire  analog  has  now  been 
set  up  and  the  output  6.  may  be 
studied  by  applying  the  required 
input  signals  at  the  point  shown 
in  Fig.  4.  In  order  that  6.  appear 
with  a  positive  sign  and  in  its 
true  magnitude,  amplifiers  3  and 
4  have  been  added.  In  obtaining 
quantitative  results,  it  is  neces.sary 
to  adjust  the  scale  factors  used 
throughout  the  systems,  as  set  up 
on  the  computer,  in  such  a  manner 
that  the  desired  quantities  are  of 
sufficient  magnitude  to  be  meas¬ 
ured  without  excessive  instrumen¬ 
tation  error.  Another  important 
consideration  in  establishing  the 
scale  factors  is  the  capabilities  of 
the  d-c  amplifiers.  Adjustment  in 
scale  factors  may  be  required  in 
order  that  the  amplifiers  are  not 
overloaded  since  such  overloading 
will  result  in  considerable  error. 

Conclusion 

While  the  electronic  analog  com¬ 
puter  is  a  very  important  time  sav¬ 
ing  instrument,  it  is  not  capable 
of  doing  the  entire  job.  The  system 
must  be  studied  and  its  response 
equation  obtained  before  the  com¬ 
puter  will  be  of  any  service.  As 
in  the  case  of  all  man-made  de¬ 
vices,  it  does  not  experiment  nor 
does  it  think.  It  is  merely  a  tool 
in  the  hands  of  the  user. 
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Air  Breakdown  Chart 
for  Radar  Pulses 


Chart  gives  approximate  breakdown  voltage  between  eonduetors  in  air  in  the  three 
major  frequency  ranges  that  are  related  to  the  mean  free  path  of  electrons  in  air. 
Chief  use  is  design  of  high-voltage  pulse  circuit  components  for  radar  installations 


SE  of  high-power  pulses  in  By  HAROLD  h,  WHEELER 


USE  of  high-power  pulses  in 
radar  depends  on  the  di¬ 
electric  strength  of  air.  The 
design  of  equipment  to  handle 
these  pulses  should  be  based  on 
estimates  of  the  breakdown  volt¬ 
age  in  the  air  gaps  between  con¬ 
ductors.  The  various  configura¬ 
tions  of  the  conductor  contours 
make  such  estimates  difficult,  but 
a  few  simple  rules  and  the  accom¬ 
panying  chart  are  a  great  help. 

The  primary  purpose  of  the 
chart  is  to  show  the  variation  of 
breakdown  voltage  with  fre¬ 
quency.  Breakdown  by  an  alter¬ 
nating  voltage  is  an  effect  of 
cumulative  ionization  by  collision 
during  successive  cycles  of  alter¬ 
nation.  At  high  frequencies, 
such  that  the  electrons  and  ions 
oscillate  in  the  field  without 
reaching  the  electrodes,  the  free 
charges  accumulate  until  the 
ionization  and  recombination 
rates  reach  equilibrium. 

At  low  frequencies,  such  that 
the  electrons  and  ions  would 
oscillate  further  than  the  dis¬ 
tance  between  electrodes,  the 
free  charges  are  partially  col¬ 
lected  during  each  cycle  and 
hence  do  not  accumulate.  Con¬ 
sequently  the  breakdown  gradi¬ 
ent  is  greater  at  lower  frequen¬ 
cies.  Likewise,  the  breakdown 
gradient  is  greater  in  smaller 
distances,  which  also  facilitate 
the  clean-up.  These  effects  are 
summarized  by  the  three  curves 
on  the  chart. 

The  transition  between  the 


Wheeler  Lahoratorien 
Great  Seek,  S.  V. 


medium-frequency  and  high-fre¬ 
quency  curves  occurs  at  certain 
frequencies  and  pressures,  as  in¬ 
dicated  for  a  few  cases  that  have 
been  tested.  At  high  frequencies 
the  gradient  is  constant  (2.9  kv 
per  mm  at  one  atmosphere  pres¬ 
sure). 

Transition  Frequencies 

If  the  distance  is  of  the  order 
of  1,000  times  the  mean  free  path 
of  electrons  in  the  air,  this 
transition  between  middle  and 
lower  curves  occurs  at  frequen¬ 
cies  of  the  order  of  100  me,  as 
shown  on  the  chart.  This  rela¬ 
tion  is  independent  of  the  pres¬ 
sure,  although  the  value  of  the 
mean  free  path  is  inversely  pro¬ 
portional  to  the  pressure.  In 
other  words,  the  product  of  pres¬ 
sure  times  distance  is  propor¬ 
tional  to  the  ratio  of  distance 
over  mean  free  path.  This  is  the 
reason  why  a  single  family  of 
curves  is  valid  over  a  great  range 
of  pressure  and  distance. 

The  transition  between  the 
upper  and  middle  curves  (not 
shown)  occurs  at  frequencies 
about  1/lOOth  as  great,  since  the 
velocity  of  ions  is  less  than  that 
of  electrons  in  about  this  ratio, 
and  their  mean  free  path  is 
nearly  the  same. 


In  either  case,  the  transition 
occurs  at  a  value  of  pressure- 
times-distance  which  is  inversely 
proportional  to  the  frequency. 

Uniform  Gradient 

The  simplest  case  for  computa¬ 
tion  and  formulation  is  a  uniform 
'  voltage  gradient  between  paral¬ 
lel  plane  conductors.  Ordinary 
configurations  have  a  peak  gradi¬ 
ent  greater  than  the  average,  so 
the  maximum  gradient  may  be 
taken  as  a  criterion  of  break¬ 
down  over  a  certain  distance. 
This  is  valid  at  high  frequencies; 
at  lower  frequencies  the  correct 
criterion  is  .somewhere  between 
the  maximum  and  the  average 
gradient,  usually  closer  to  the 
maximum. 

A  uniform  gradient  causes  no 
corona,  just  a  well-defined  spark. 
A  maximum  gradient  much 
greater  than  the  average  gradi¬ 
ent  causes  corona  below  the 
sparking  voltage,  which  expe¬ 
dites  the  final  breakdown  when 
the  voltage  is  increased  to  that 
point.  At  high  frequencies,  it 
is  even  possible  to  have  a  break¬ 
down  (ball  of  fire)  in  a  limited 
space  separated  from  the  elec¬ 
trodes. 

At  low  frequencies,  there  can 
be  no  spark  in  a  gas  at  a  voltage 
less  than  a  certain  value  (about 
0.3  kv  in  air),  becau.se  the  elec¬ 
trons  are  collected  before  they 
can  gather  sufficient  momentum. 
At  high  frequencies,  this  rule 
fails  because  most  of  the  elec- 
(Continued  on  p  )50) 
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sure,  horizontal  icole  reprezantz  diztance  in  millimeterz  between  the  plane  electrodez 


trons  oscillate  without  reaching 
an  electrode. 

Experimental  Basis 

The  chart  is  based  on  a  steady 
alternating  voltage  (unmodu¬ 
lated  c-w').  Short  pulses  of  di¬ 
rect  voltage  (of  the  order  of  one 
microsecond)  occurring  at  much 
longer  intervals  (of  the  order 
of  one  millisecond)  stop  before 
equilibrium  is  reached,  so  their 
breakdown  voltage  is  naturally 
somewhat  greater  than  that  of  a 
steady  direct  voltage,  the  highest 
curve  on  the  chart.  Such  .short 
pulses  of  high-frequency  voltage 
have  been  presumed  to  show  a 
similar  tendency  relative  to  the 
lowest  curve,  and  there  is  some 
experimental  evidence  to  this 
effect. 

The  chart  is  valid  at  lower 


pre.ssures,  provided  that  the  dis¬ 
tance  is  many  times  the  mean 
free  path  of  electrons,  which  is 
true  over  the  range  plotted. 

In  general,  there  is  a  .scarcity 
of  reliable  experimental  evi¬ 
dence  either  to  support  or  to 
contradict  these  curves.  It  is 
expected  that  they  will  be  verified 
under  controlled  conditions  by 
providing  some  continuous  sup¬ 
ply  of  electrons.  This  supply 
may  come  from  corona  or  other 
localized  di.scharge,  ultra-violet 
rays,  x-rays  or  gamma  rays,  but 
hardly  from  thermal  agitation 
at  ambient  temperatures  common 
in  electronics  equipment  (usually 
under  lOOC).  Therefore  a  some¬ 
what  higher  breakdown  voltage 
may  be  fairly  certain  if  such 
•sfHirces  are  precluded  by  design. 
This  is  especially  true  of  short 


pulses  such  as  mentioned  above. 
However,  cosmic  rays  arrive 
about  once  per  hour  per  square 
millimeter,  and  cannot  be  stop¬ 
ped  by  reasonable  shielding. 
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Wire  Distribution  of  TV  and  Sound  Signals 

By  H.  J.  Barton-Chapple 

London,  England 


Relaying  of  sound  signals  to  homes 
in  Great  Britain  has  been  a  major 
development  over  the  past  25  years 
and  there  are  presently  more  than 
a  million  subscribers  to  the  service. 
Most  of  the  operating  companies 
distribute  the  programs  at  audio 
frequencies  and  provide  two,  three 
or  four  programs. 

Since  the  signal  is  conveyed  from 
the  BBC  studio  to  the  listener  en¬ 
tirely  by  wire,  there  is  no  interfer- 
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ence.  Quality  of  reproduction  is 
superior  to  that  obtained  from  the 
most  expensive  wireless  set,  while 
the  weekly  charge  for  the  service 
is  about  30  cents  at  the  present  rate 
of  exchange. 

In  1946,  when  the  BBC  again 
started  its  high-definition  tv  service 
in  London,  the  resources  of  Broad¬ 
cast  Relay  Service  Ltd.  (Redif¬ 
fusion)  became  manifest  by  the 
provision  of  a  vision  service  to  sup¬ 


plement  its  sound  service.  Initially, 
this  was  confined  to  blocks  of  flats 
where  a  single  antenna,  suitably 
sited  in  the  best  position  on  the 
roof,  fed  the  received  signals  to  a 
wide-band  amplifier  having  an  ap¬ 
proximately  uniform  gain  of  56  db. 
Bandwidth  was  three  me  either  side 
of  the  Alexandra  Palace  tv  station 
frequency  of  45  me  working  on  405- 
line  definition,  25  pictures  per 
second  with  double  sideband.  From 
an  output  matching  pad,  semi  air- 
spaced  polythene  insulated  coaxial 
cables  linked  up  any  flat  to  the  sys¬ 
tem  through  junction  boxes,  incor¬ 
porating  40  or  20-db  loss  pads. 

Signal  Level 

The  system  was  designed  so  that 
the  input  voltage  to  any  receiver 
along  the  cable  did  not  exceed  7.5 
mv  and  was  never  less  than  0.76  mv. 
The  tenants’  own  standard  tv  re¬ 
ceivers  were  used  or,  alternatively, 
Rediifusion  supplied  them  for  an 
all-in  weekly  rental  which  included 
free  maintenance.  Using  a  high- 
quality  coaxial  cable,  the  attenua¬ 
tion  from  the  feeder  itself  plus  the 
receiver  insertion  loss  limited  the 
length  to  approximately  450  yards. 

With  an  average  block  of  flats,  it 
was  found  that  each  feeder  could 
provide  a  wired  tv  service  at  car¬ 
rier  frequency  to  between  40  and  50 
flats  and,  although  there  was  no 
practical  limit  to  the  actual  number 
of  feeders  installed,  it  was  prefer¬ 
able  not  to  feed  more  than  five 
coaxial  cables  from  each  wide-band 
amplifier. 

The  present  BBC  tv  plan  in  Great 
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OSCIILATOR  FREQUENCY  RANGE;  100  kilocyclat  to  2S  m*g«yclM 
In  lix  rans*<,  using  plug-ln  colls  or  Inductors  os  follows: 


QX  Checker 


TYPE  nO-A 


A  production  testing  instrument  with 
laboratory  accuracy  under 
factory  conditions 


*  Rapid  and  accurate  compari¬ 
son  of  inductors  and  capacitors 
to  known  standards. 

*  Sturdy,  simple,  easily  operated 
by  factory  personnel. 

*  Offers  quick  comparison  be¬ 
tween  supplier  and  user. 


SPeCIfKATtONS 


COIL  TESTING 

Coils  are  compared  by  resonating  them  in  the  low-loss 
tuned  circuit  of  the  QX-Checker  to  a  frequency  which 
is  generally  in  or  near  the  operating  range  of  the  coil. 
The  inductance  and  Q  comparison  is  thus  made  under 
conditions  of  actual  u|)eration.  Resonance  is  indicated 
by  a  meter  which  reads  directly  the  relative  Q  of  the 
tested  coil  in  percentage  relation  to  the  standard  coil. 

The  dial  of  the  vernier  condenser  employed  indicates 
the  difference  in  inductance  between  the  standard  and 
test  coils.  Reasonably  accurate  readings  may  be  made 
of  inductances  differing  from  the  standard  by  about 
0.1  per  cent.  The  scale  is  provided  with  a  writing  sur¬ 
face  on  which  any  limits  may  be  marked  in  }>encii. 
Such  marks  can  be  erased  and  new  limits  added. 
Scales  may  be  readily  replaced. 


TYRE  NO. 

FREQUENCY  RANGE 

Ill-A  1 

10  —  23  mugocycU* 

in-A  4 

4  —  10  mugocyclM 

111-AI2 

1.5  —  4  mugocyclut 

•111-A22 

500  —  1S00  kllocycUs 

•III-A27 

300  —  900  kllocycUt 

in-A36 

100—  300  klloxyclu* 

ACCURACY  OF  FREQUENCY  CALIMATION;  Approxlmofuly  ^  3% 


RANGE  OF  coil  CHECKS:  Colls  having  inductonco  ranging  bofwoon 
1  microhonry  and  10  milllhonrios  moy  bo  chockod  or  motchod. 

ACCURACY  OF  COIL  CHECKS:  For  Q  «  100  or  moro  L  abovo  10  wh. 
May  bo  chockod  ogolnst  standard  to  within  0.1  to  ^  0.2%. 

RANGE  OF  CONDENSER  CHECKS:  Tho  copocitanco  volwos  of  con- 
donsors  ranging  botwoon  1  or  2  mmf  ond  1000  mmf  may  bo  chockod 
ogainst  tho  standard  by  tho  diroct  subsHtwtion  mothod  wHb  an 
occuracy  of  a  fow  tonths  ^  ono  mmf  if  tho  Q  of  tho  condonsors  it  high. 


CONDENSER  TESTING 

Condensers  are  checked  by  comparing  a  test  condenser 
to  a  standard  condenser,  for  condenser  tests,  accessory 
coil  1 12-A22  is  required.  The  QX-('.hecker  is  resonated 
with  the  standard  condenser  connected,  and  with  the 
vernier  set  at  zero.  Test  condensers  are  substituted  fur 
the  standard  and  resonated  with  the  vernier  which 
indicates  directly  the  difference  in  capacitance,  ex¬ 
pressed  in  uuf,  between  test  condenser  and  standard. 
Relative  loss  of  the  condensers  is  indicated  by  the 
meter  reading  at  resonance. 


INDICATING  SYSTEM:  lorgu  dtamxtur  Q  IndlcoHng  mutw,  wlHi  wall 
oxpondod  Inch  tcolo.  Tho  doublo^ngo  S  Inch  vornlor  condontor 
scolo  contains  dlrocf-rooding  colibrotlon  in  micro-microfarads.  Tho 
two  rangos  oro  plws  or  minus  5  ond  plus  or  minus  50  mkro-mlcro- 
forods. 

VOLTMETER:  Tho  Q  vohmotar  Is  soH-contalnod.  Spoclally  dosignod 
for  high  occuracy  ovor  long  period  of  time.  Calibrations  procHcalty 
indopondont  of  normal  lino  voltago  Ructuotions. 

POWER  SUPPLY:  100-125  vH,  50-60  cycle.  Also  200-250  volt,  SO 
cycle.  Power  consumption  opproximotoly  50  watts. 

PRICE:  $340.00  FOB  Boonton,  N.J. 


BOONTO^ADIO 

BOONTON  •  NJ  •  USA- 
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characteristics  of  this  cable  are  sub¬ 
ject  to  wide  variations.  These  vari¬ 
ations  may  be  reduced  by  metallic 
screening  by  lapping  helically  a  thin 
copper  or  aluminum  tape  over  the 
cable  before  finally  sheathing  it 
with  polythene.  Without  this  screen 
stabilizer,  the  attenuation  due  to 
rain  and  dirt  may  vary  by  as  much 
as  100  percent.  Using  two  star 
quad  cables,  one  screened  and  one 
unscreened,  it  is  po.ssible  to  relay 
four  audio  programs  with  the 
vision  program  intermediate  car¬ 
rier  superimposed  on  one  pair  in 
the  screened  cable. 

The  antenna  is  sited  in  an  area 
of  low  interference  level  and,  by 
using  tall  masts  and  suitable  di¬ 
rectional  arrays  of  high  gain,  a 
good  signal-to-noise  ratio  is  se¬ 
cured.  When  the  antenna  is  located 
in  a  fringe  area,  the  signal  received 
by  the  antenna  is  fed  into  a  wide¬ 
band  low-noi.se  preamplifier. 

Reception 


sion  at  audio  frequency.  The  vision 
signal  is  fed  to  the  same  point  over 
low-loss  screened  coaxial  cable. 

Where  the  field  strength  of  a  tv 
signal  is  quite  unsatisfactory,  a  sta¬ 
tion  some  miles  away  from  the  relay 
area  can  be  used  and  a  microwave 
link  employed  to  retransmit  the 
desired  programs  to  the  central  sta¬ 
tion,  which  will  then  house  the 
master  vision  receiver  for  con¬ 
version  and  amplification. 

Suhsrriber'it  Equipment 

The  vision  side  of  the  subscrib¬ 
er’s  apparatus  consists  of  a  trf  unit 
suitable  for  the  carrier  frequency 
employed  and  covering  the  neces¬ 
sary  bandwidth.  The  sensitivity  is 
approximately  0.5  mv  and  following 
this  unit  are  the  usual  detector, 
video  amplifier,  scanning  circuits 
and  power  supplies. 

As  mentioned  earlier,  the  sound 
is  transmitted  at  audio  frequency 
and  fed  through  to  the  loudspeaker 
at  a  level  suitable  for  direct  opera- 
A  master  vision  receiver  accepts  tion.  This  speaker  is  integral  with 

the  antenna  or  preamplified  signal  the  cabinet  housing  the  vision 

and,  after  amplification,  converts  it  chassis.  A  sound  volume  control  is 

to  the  required  distribution  fre-  provided  together  with  a  program 

quency  and  shapes  it  to  standard  selector  switch,  giving  the  sub- 

asymmetric  characteristics.  The  scriber  a  choice  of  three  separate 

sound  signal  can  be  derived  at  the  audio  programs  or  the  combined 

same  site  by  direct  reception  or  by  vision  and  sound  program.  This 

line  if  more  convenient  but,  in  any  last  named  program  is  fed  over  one 

case,  it  is  made  available  at  the  pair  of  the  screened  star  quad  cable, 

central  distribution  station  for  a  filter  separating  the  h-f  and  audio 

monitoring  and  general  retransmis-  signals. 


For  tMtInq  tho  porloimonco  oi  ioodon 
on  Tiaion  carrier  iroquoncioi,  on  auto¬ 
matic  iwoepinq  tiqnal  qonorator  U  uaod 


Britain  is  limited  to  the  provision 
of  a  single  program  for  the  whole 
population.  The  five  main  high- 
powered  tv  transmitting  stations 
use  carriers  of  45  me  (double  side¬ 
band),  51.75,  56.75,  61.76  and  66.75 
me  (a.symmetric  sideband)  with  the 
sound  carrier  in  each  case  3.5-mc 
lower.  It  is  necessary  to  convert 
these  carriers  to  a  standard  i-f  so 
that  identical  amplifiers  and  receiv¬ 
ers  can  be  u.sed  throughout  the 
wired  towns  and  also  to  increase 
substantially  the  length  of  cable 
used  before  signal  attenuation 
necessitates  insertion  of  a  repeater. 

Intermediate  Frequency 

At  present,  certain  technical  con¬ 
siderations  make  it  preferable  to 
use  an  intermediate  carrier  fre¬ 
quency  of  the  order  of  9  to  12  me 
and  the  subscriber  to  the  system  is 
given  the  choice  of  one  vision 
program  with  its  accompanying 
sound  plus  three  other  sound 
programs,  all  the  .sound  signals  dis¬ 
tributed  being  at  audio  frequency. 
The  scheme  is  capable  of  having  a 
second  vision  channel  added  later. 

Tran»mis»ion 

As  mentioned  earlier,  there  Ts  a 
widespread  sound  relay  service 
operating  in  Great  Britain  and  the 
natural  method  for  a  vision  relay 
on  the  score  of  convenience  and 
economy  is  to  devise  a  method  that 
can  be  combined  with  the  existing 
audio  network  technique.  Star 
quad  cables,  polythene  insulated, 
are  employed  for  modern  relay 
feeders  but,  at  the  high  frequencies 
necea.sary  for  the  vision  signal,  the 


Tick-Tark-Toe  Computer 


By  E.  M.  McCormick 

Riversitle.  Calif. 


SWITCH  MATRIX  DISPLAY 


VOLTAGE 

SOURCE 


This  paper  shows  how  a  certain 
matrix  of  manually-operated 
switches  alone  is  sufficient  to  solve 
the  logical  problem  of  playing  the 
game  of  tick-tack-toe.  Having  a 
machine  capable  of  playing  this 
child’s  game  is  not  in  itself  neces¬ 
sarily  useful  but  some  of  the  con¬ 
cepts  in  its  design  may  be  applicable 
to  more  useful  devices. 

Basically,  as  shown  in  Fig.  1,  this 
special-purpose  logical  computer 
consists  of  18  lights  (nine  “X’s” 
and  nine  “O’s”)  in  the  display,  a 
filament  transformer  voltage  source 
to  operate  the  pilot  lamps  in  the 


FIG.  I — Basic  block  diaqiom  oi  tho  tick- 
tack-loo  machino 


display  and  between  these  two  the 
switch  matrix  which  operates  the 
lights.  The  switches  in  this  net¬ 
work  not  only  indicate  what  has 
been  played  but  also  decide  in  a 
logical  manner  what  the  machine 
response  should  be. 

There  are  nine  main  switches  in 
this  device.  Each  corresponds  to 
one  of  the  nine  possible  places  one 
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Resistincc  rmiet 


Startini  torqut 
Net  waiftit 


12  times  the  resolution  of  conventional  units! 


its  uii^- 
« threaded 

is  tu  n  hartni' 
iiwii^ESi_4nd  tliF  . 


(W*) 
*M«I  At 
tvsfciMf  Movfitifif 


MWW  AM 
S«rv«  MotNifitif 


All  units  have  these  important  features 


CONDENSED  SPECIFICATIONS 


Mechtflical  rotation  3600*  +  12*  -0 


titctrical  rotation 


3600*  +  12*  -0 


100  ohms  to  50,000  ohmi 


Resistance  tolerance  ±  5.0% 


Linearity  tolerances 


±  0.5%  (Standard) 


5000  oOms  and  aOovo  ±  0.1% 


Below  5000  ohfflt  ±  0.25% 


SMALL  SIZE— LIGHT  WEIGHT:  All  AJ  Medvk  unit.  Tho  18"  »lid«  wiro  givtt  a  rweoluttwn  1 

or*  only  in  diomotor  (email  as  a  ponny)  of  1  3000  in  a  100  ohm  unit— 1/6500  in  a  | 

1H**  tong— woigh  1.0  os.  Thoy  roguiro  o  50.000  ohm  unitl  ■ 

minimum  of  voluoblo  ponul  spocol  mhabhivw  «t.  ai  j  i  j  I 

^  RELIA8ILITY:  Tho  AJ  modob  oro  ruggod  | 

HIGH  PRECISION-CIRCUIT  SIMPLICITY:  On  and  simpU-built  to  clot#  toloroncos  with  ; 
many  opplicotiont  on  AJ  Sorios  will  roploco  carofut  quolity  control.  Thoir  porformonco 
two  conventional  potontiomotors,  providing  ond  roliobility  refloct  tho  usual  high  stond* 
both  wide  rongo  and  fino  odjustmont  in  ono  ords  of  Holipot  quolity. 

Advanced  Construction 

For  light  weight,  unusual  compactness,  high  accuracy  and  resolution,  coupled 
with  utmost  reliability.  Investigate  the  AJ  series  . . . 

^  All  types  have  bearings  at  each  end  of  the  shaft  to  assure  precise  alignment 
and  linearity  at  all  times. 

^  Elither  single  or  double  shaft  extensions  can  be  provided  to  meet  individual 
needs . . .  also,  ball  or  sleeve  bearings,  special  shaft  lengths,  flats,  screwdriver 
slots,  etc. 

^  By  means  of  a  unique  Helipot  welding  technique,  tap  connections  can  be 
made  to  only  one  turn  of  the  resistance  winding,  and  can  be  provided  at 
virtually  any  desired  point  on  the  resistance  element. 

^  New  improved  terminals  are  rigidly  anchored  in  place  to  prevent  twisting 
and  coll  failures  due  to  fatigue.  These  anchor- locked  terminals  are  used 
both  at  the  taps  and  at  the  coil  ends. 


REllAtlllTY:  Tlw  AJ  med«l*  arc  rugged 
and  timpU— built  to  cloM  teUroncut  with 
careful  quality  control.  Their  performance 
and  reliability  reflect  the  utual  high  (tend- 
ardt  of  Helipot  quality. 


Meet  Kipid 


Stantlards 


Helipot — world’s  largest  manufacturer  of  precision  potentiometers — 
has  built  an  enviable  reputation  for  its  high  design  and  construction  stand¬ 
ards,  and  the  AJ  models  meet  these  standards  in  every  way. 

The  resistance  elements  are  made  of  precision-drawn  alloys,  accurately 
wound  by  special  machines  on  a  heat-dissipating  copper  core. 

Each  coil  is  Individually  tested,  then  permanently  anchored  in  grooves 
precision-machined  into  the  case.  Slider  contacts  are  of  long-lived  Paliney 
alloy  for  low  contact  resistance  and  low  thermal  ejn.f. . . .  and  all  terminals 
are  silver  plated  and  insulated  from  ground  to  pass  1,000  volt  breakdown  test. 

In  cpitu  of  light  waight  and  compact  dutign,  aH  AJ  modal*  at#  built  throughout 
for  long  Kfo  and  ruggod  torvico.  Potontiamotor  Ufa  vorio*  with  each  appKcation,  of 
couroo,  doponding  upon  rotation  tpood,  tamporaturo,  atmotphoric  dust,  otc.  tut  laboratory 
t#>H  thaw  that  un^  ptepor  conditiont,  aM  of  tho  AJ  Mrioa  hovo  o  Ufa  onpoctoncy  in 
oxcau  of  ono  mSliom  cydor  oochl 

Got  full  dotailt  from  your  noarost  Hofipot  roprosontativa— or  writo  diroctf 


Helipot 


Soalh  Pasadena  2,  California 

Field  Officet:  Boston,  Now  York.  Fbilodolphio.  Rochottor.  Clovoland,  Dotroil,  Chicago,  $t.  Loult, 
Los  Angelos,  Seottle,  Dollos  ond  Fort  Myers,  Flortdo.  In  Conodo:  Cossor  Ltd^  Toronto  ond 
Holifox.  Export  Agents;  Frothom  Co..  New  York  18.  New  York. 
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THE  FROIST  COVER 


•-BtSlSI»NCE  VOLTftGE  DIVIDER 
,  (IS  STEPS  OF  3.3  MEG) 


A  UNIFORM  electrostatic  field  is 
produced  between  the  plates 
of  a  large  parallel-plate  capacitor 
made  in  the  form  of  a  cube 
shown  in  the  cover  photograph 
and  the  accompanying  drawing. 
Fringing  field  effects  are  pre¬ 
vented  in  this  Stanford  Research 
Institute  system  by  means  of  the 
wires  shown.  Each  wire  is  made 


to  assume  the  potential  it  would 
have  if  the  capacitor  plates  were 
infinitely  large  by  connecting  it 
to  an  appropriate  point  on  a  re¬ 
sistance  voltage  divider. 

Although  the  field  configura¬ 
tion  outside  the  cube  is  quite 
complex,  the  internal  field  is  uni¬ 
form  except  for  localized  distor¬ 
tions  near  the  individual  wires. 
An  insulating  shaft  of  laminated 
plastic  passes  through  the  field 
as  shown  to  support  the  aircraft 
model  under  test. 

Values  of  the  equivalent  area 
of  an  antenna,  measured  using 
electrostatic  techniques,  may  be 
used  to  determine  the  low-fre¬ 
quency  radiation  pattern,  receiv¬ 
ing  sensitivity  and  radiation  re¬ 
sistance  of  the  antenna.  Antenna 
capacitance  must  be  evaluated 
separately. 


can  play.  A  switch  thrown  to  the 
left  will  cause  an  “O”  to  appear  in 
that  place  in  the  display  indicating 
that  the  machine  has  played  there. 
A  switch  turned  to  the  right  pro¬ 
duces  an  “X”  to  record  the  ma¬ 
chine  opponent’s  play.  A  switch  in 
the  normal  (center)  position  indi¬ 
cates  that  neither  player  occupies 
that  spot. 

Playing  Procedure 

The  person  playing  the  machine 
starts  by  turning  the  switch  corre¬ 
sponding  to  his  desired  first  play  to 
the  right.  An  “X”  appears  at  that 
place  in  the  display. 

After  a  few  seconds  an  “0”  ap¬ 
pears  in  the  area  where  the  machine 
desires  to  play.  It  is  then  necessary 


FIG.  2— Oataili  oi  on*  oi  Ui*  clqlit  lac- 
tioni  ol  the  daiendv*  circuit 


counlai  circuit 

to  manually  throw  the  switch  cor¬ 
responding  to  that  area  to  the  left 
to  record  this  move.  If  this  is  not 
done,  the  next  play  of  the  opponent 
would  cause  the  machine  not  only 
to  forget  its  last  play  but  also  to  be 
confused  and  forget  whose  turn  it 
is  to  play.  The  only  means  the 
machine  has  for  knowing  what  or 
when  to  play  is  on  the  basis  of  the 
position  of  the  nine  switches. 

After  recording  the  machine 
response,  the  opponent  plays  again 
and  the  process  is  repeated  until 
the  game  has  reached  some  logical 
conclusion. 

The  machine’s  operation  is  error¬ 
less.  If  the  person  playing  the  ma¬ 
chine  knows  as  much  about  the 
game  as  the  machine,  all  games  will 


FIG.  4 — Detail*  lot  the  "any  number" 
circuit 


be  draws.  If  the  machine’s 
opponent  makes  an  error,  the 
machine  will  take  the  advantage  to 
win.  As  a  concession  to  human 
nature,  a  few  errors  in  the  machine 
response  have  been  deliberately 
wired  into  the  circuit  and  are  op¬ 
tionally  available  by  throwing  a 
switch  from  invincible  to  vulner¬ 
able.  Knowing  these  weaknesses 
one  can  beat  the  machine. 

In  its  present  form,  the  device 
can  indicate  only  one  response  each 
time  it  plays.  It  will  always  play 
the  same  game  for  a  given,  set  of 
opponent  plays. 

There  is  an  average  of  30  in¬ 
dividual  three-position  switches  on 
the  nine  main  switches  or  270  in¬ 
dividual  switches  in  the  network. 

Detailed  Circuitg 

The  inhibitor  circuit  is  merely 
an  extension  of  the  principle  of  the 
commonly  used  two-way  switch. 
Here,  however,  the  output  voltage 
is  on  or  off  depending  on  whether 
an  odd  or  even  number  of  the  nine 
main  switches  have  been  operated. 
It  determines  when  it  is  the 
machine’s  turn  to  play. 

The  offensive  and  defensive  cir¬ 
cuits  are  quite  similar  and  the  basic 
arrangement  of  each  is  indicated 
by  analyzing  the  defensive  circuit. 
This  is  shown  in  Fig.  2.  This  cir¬ 
cuit  determines  for  each  of  the 
eight  po.ssible  combinations  whether 
two  of  the  three  have  been  played 
by  the  opponent  and  whether  the 
third  is  not  occupied.  If  both  con¬ 
ditions  are  met,  then  the  voltage 
applied  to  the  input  is  diverted  to 
operate  the  lamp  which  indicates 
the  correct  respon.se.  For  examp’.e, 
if  switches  corresponding  to  spaces 
1  and  2  are  turned  to  the  right  and 
switch  3  is  in  the  unplayed  position, 
the  input  voltage  is  applied  to  th3 
lamp  which  produces  the  “0”  in  the 
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ELECTRONS  AT  WORK 


(contifiiMd) 


Series 


space  corresponding  to  3. 

If  both  of  these  conditions  are 
not  met  the  voltage  is  diverted  di¬ 
rectly  to  the  input  of  the  next  of 
the  eight  defensive  circuits.  Any 
position  being  occupied  by  the 
machine  is  sufficient  to  do  this.  If 
all  three  .switches  are  turned  to  the 
right,  then  the  machine  has  lost. 

The  counter  circuit  is  shown  in 
Fig.  3.  Here  the  input  voltage  is 
available  at  one  of  the  three  out¬ 
puts  depending  on  the  number  of 
the  main  switches  which  are  to  the 
right,  that  is,  are  played  by  the 
opponent.  Unoccupied  or  machine- 
occupied  positions  are  not  counted. 

The  “any  number”  circuit  is 
shown  in  Fig.  4.  Note  that  the  draw 
light  is  operated  only  after  all  nine 
positions  are  occupied. 

The  special  instruction  part  of 


SWITCH  POSITION  NUMBER 


FIG.  5 — Portion  ol  ipocial  initruclicn  sec¬ 
tion  oi  switch  matrix 


the  network  is  illustrated  by  the 
circuit  which  determines  the  ma¬ 
chine’s  response  to  the  opponent’s 
first  play  when  the  machine  is  play¬ 
ing  second.  This  is  given  in  Fig.  5. 
Note  that  if  the  opponent’s  play  has 
been  2  then  the  response  is  3;  if  6 
then  9 ;  if  8  then  7 ;  if  4  then  1 ;  if  5 
then  3;  but  if  none  of  these  then 
the  response  is  5.  If  the  fir.st  op¬ 
ponent  play  was  1,  3,  7,  or  9  (that 
is,  any  of  the  corner  positions)  then 
the  response  by  default  is  5. 

Delay 

Since  the  only  information  re¬ 
quired  by  the  computer  is  the  posi¬ 
tion  of  the  nine  main  switches,  the 
response  is  available  as  soon  as  the 
opponent’s  play  is  recorded.  How¬ 
ever,  again  as  a  concession  to 
human  nature,  the  response  is  pur¬ 
posely  delayed  by  a  delay  circuit. 

This  is  merely  for  effect.  Hu¬ 
mans  do  not  like  to  play  a  machine 


AectsriUMy  t*  mry  pwt  psnwltt 
Mh-in  pm—|ilHlir  far' 


JIMPIX  ILICTRIC  COXPORATION  •  Reduood  City,  Cedifmma 
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PHOTOGRAPHY  HELPS  A  COSMOTRON  KEEP  PROTONS  IN  LINE 


A  peak  power  of  21,000  KVA  creates  the  magnetic 
field  in  the  cosmotron  now  being  tested  at  Brook- 
haven  National  Laboratory.  Protons  whirl  through 
the  field  of  a  giant  doughnut-shaped  magnet,  over  60 
feet  in  diameter.  At  every  point  of  the  protons’  path 
along  the  circular  quadrants  and  at  all  times  during 
the  second  while  the  magnetic  field  is  rising  to  its  top 
value,  the  configuration  of  this  field  must  be  held 
within  certain  limits,  or  the  protons  will  collide  with 
the  walls  and  be  lost. 

This  monster  magnet  is  built  of  laminations  of 
steel  sheets,  8  feet  high,  12  in  a  ).7-ton  bundle,  288 
bundles  in  all.  Each  bundle  had  to  be  carefully  matched 
to  its  neighbors  to  give  the  utmost  overall  uniformity 
of  magnetic  parameters. 

Photography  provided  a  practical  solution  to  the 
matching  problem.  The  magnetic  phenomena  of  each 


block  were  displayed  on  a  cathode-ray  oscillograph 
and  photographed  with  a  Kodak  39  camera.  Five 
months  and  8,000  oscillograms  later  (the  shutter 
didn't  fail  once),  a  complete  set  of  photographs  like 
those  seen  here  of  the  characteristics  of  each  block 
made  it  possible  to  determine  the  position  of  each  one 
in  the  magnet  ring,  to  insure  the  most  satisfactory 
magnetic  field. 

Quantitative  records — full  of  detail,  quickly  made, 
available  for  reference  whenever  needed — are  pho¬ 
tography’s  contribution  in  a  great  many  kinds  of 
scientific  and  engineering  jobs.  Kodak  makes  a  large 
variety  of  films  and  papers  for  them.  Drop  us  a  line, 
and  we'll  send  you  a  complimentary  copy  of  a  new 
booklet  that  helps  you  make  the  best  selection  among 
them.  Eastman  Kodak  Company,  Industrial  Photo¬ 
graphic  Division,  Rochester  4,  N.  Y. 


PHOTORECORDING  ...  an  important  function  of  photography 


Kodak 


DOUBLE  BARREL 

Advertising 


McGRAW-HILl 
PUBLISHING  CO.,  INC 


J30  West  42nd  Street 
NtW  YORK  18,  N  Y. 


Advwtiliiic  mM  af  r«e— to  do  a  coin* 
plate  advertiiing  job  you  need  the 
double  effect  of  both  Display  Adver* 
tising  and  Direct  MaiL 

Display  Advertising  keeps  you? 
name  before  the  public  and  builds 
prestige. 

Direct  Mail  supplements  your  Dia* 
play  Advertising.  It  pin-points  your 
message  right  to  the  executive  you 
want  to  reach— the  person  who  buya 
or  influences  the  purchases. 

More  and  more  companies  are  con* 
stantly  irtcreasing  their  use  of  Direct 
Mail  because  it  does  a  job  that  no 
other  form  of  advertising  will  do. 

McOraw-Hill  has  a  special  Direct 
Mail  Service  that  permits  the  use  of 
McOraw-Hill  lists  for  mailings.  Our 
names  give  complete  coverage  in  all 
the  industries  served  by  McGraw* 
Hill  publicatioru— gives  your  message 
the  undivided  personal  attention  of 
the  top-notch  executives  in  the  in¬ 
dustrial  firms.  They  put  you  in  direct 
touch  with  the  men  who  make  policy 
decisions.. 

In  view  of  present  day  difficulties 
in  maintaining  your  own  mailing 
lists,  our  efficient  personalized  ser¬ 
vice  is  particularly  important  in  se¬ 
curing  the  comprehensive  market 
coverage  you  need  and  want. 

Ask  for  more  detailed  information 
today.  You’ll  be  surprised  at  the  low 
over-all  cost  and  the  tested  effective 
nesa  of  these  hand-picked  selections 


home-made"  cells  cesllna  you? 

"Home-made  coils  cost  us  far  too  much”,  you’ll  say 
when  you  balance  ail  the  costs,  wasted  time  and  materials, 

i  'production  delays  and  excessive  rejects  against 

Clippard  production-engineered  coils. 
Clippard  specialists  have  made  a  career  of  coil  and  sub- 
assembly  work . . .  quickly  turn  out  runs  of  1,000 . . . 
10,000 . . .  1,000,000  or  more  units  using  specially 
^  designed  high-speed  equipment 

S  of  laboratory  accuracy, 

ra  For  you,  as  for  many  of  the  nation’s  leading 

n  elearonic  and  electrical  manufacturers,  they’ll  whip 
^  production  delays,  hasten  delivery  dates,  cut  costs. 

Often,  Clippard  works  out  design 
improvements  that  save  money,  critical 
materials  and  valuable  time. 
Devote  your  production  facilities  to  more 
profitable  work.  Turn  your  coil  winding  and 


PRODUCTION  TESTING  I 
Resistors  and  Condensers? 


Send  for  calolog  sheets  describing  Clip* 
pord  PR-5  Resistonce  Comporofor  ond 
PC-4  Copocitance  Comporofor.  Eoch 
will  soon  eorn  its  keep  in  your  plont  by 
ollowing  unskilled  operotors  to  check 
more  thon  30  components  per  minute 
with  loborotory  occurocy. 


INSTRUMENT  LABORATORY  INC. 

7)S0-t0  (zlitoin  R*ad  *  (incinngti  24,  Ohi* 
MANUfACWnm  OF  K.F.  COILS 
m  AND  ElECTRONIC  EOUIRMENT 


Phone  JAckson  4261 
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Polychemicals 


CHEMICALS 


PLASTICS 


High  frequency  tube  socket  of  Du  Pont  “TEFLON 


/  retains  dielectric  properties  in 

high  or  low  ambient  temperatures 
. . .  maintains  frequency  stability 


Engineers  designing  a  tube  socket  for  high  fre¬ 
quency  installation  needed  an  insulating  material 
that  would  meet  the  conditions  imposed  by  high 
or  low  ambient  temperatures  and  frequency  sta¬ 
bility.  The  only  material  to  fill  the  bill  was  Du  Pont 
“Teflon”*  tetrafluoroethylefhe  resin.  It  makes  pos¬ 
sible  a  socket  that  meets  TRMA  and  JAN  speci¬ 
fications. 

“Teflon”  has  a  loss  factor  of  less  than  0.0005 
and  a  dielectric  constant  of  2.0  from  60  cycles  to 
30,000  megacycles.  These  properties  remain  stable 
for  long  periods  of  service  in  temperatures  ranging 
from  —  llO^F.  to  500°F.,  and  are  not  affected  by 
extreme  humidities,  corrosive  atmospheres  or  fungi. 

“Teflon”  does  not  carbonize  under  an  arc  dis¬ 
charge.  It  is  noninflammable  and  under  ASTM 
tests  has  a  water-absorption  rating  of  0.0%. 

Tough,  resilient  “Teflon”  withstands  vibration 
and  shock.  And  it  is  chemically  inert . . .  has  abso¬ 
lutely  no  reaction  with  oil,  organic  or  inorganic 
acids,  alkalis  and  solvents. 

Perhaps  the  valuable  dielectric  and  physical 
characteristics  of  Du  Pont  “Teflon”  can  help  you 
improve  or  develop  a  product.  For  further  infor¬ 
mation,  write:  u.  8.  p*t.  Off. 


Tub*  socket  manufactured 
by  the 

United  States  Gasket  Co., 
Camden,  N.  J. 


aSCDoci  ^ajaj9c7®a'o<3c?57 

B«n«r  Things  ter  Bsttar  living 
.  .  .  ihrougk  Cttumaliy 


E.  I.  du  Pont  do  Nemours  ft  Co.,  Inc. 
Polychemicals  Department;  District  Offices; 
350  Fifth  Avenue,  New  York  1,  N.  Y. 

7  S.  Dearborn  Street,  Chicago  3,  III. 

845  E.  60lh  Street,  Los  Angeles  1,  CalH. 
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TAYLOR  TUBES  INC.,  2312-18  WABANSIA  AVE.,  CHICAGO  47,  ILL 


ELECTRONS  AT  WORK 


(coiitiniied) 


which  indicates  its  answer  immedi¬ 
ately,  when  they  retjuire  time  to 
think  about  a  play. 

The  cost  of  the  parts  in  this 
device  was  about  $30. 


Pruduriiig  Bariuni- 
Titaiiate  Tranmlurers 

Barium-Titanatk  Transducers  for 
ultrasonic-ranKintr  equipment  may 
replace  both  piezoelectric  materials 
such  as  quartz,  rochelle  salts,  and 
synthetic  crystals  and  critical  maj?- 
netostrictive  materials  such  as 
nickel  and  Permalloy. 

Scientists  at  Naval  Air  Develop¬ 
ment  Center,  Johnsville,  Pa.,  are 
now  investisratinK  application  of 
barium-titanate  transducers  to  air¬ 
borne  underwater-sound  gear.  The 
material  is  especially  useful  since 
transducer  elements  can  be  formed 
in  any  desired  shape  to  produce  cus¬ 
tom-made  radiation  patterns.  This 
is  a  welcome  contrast  to  the  prob¬ 
lems  presented  in  growing  and 
cutting  piezoelectric  crystal  trans¬ 
ducers. 

It  is  anticipated  that  barium- 
titanate  transducers  will  also  find 
application  in  phonograph  pick-ups, 
microphones,  speakers,  dielectric 
amplifiers,  capacitor  dielectrics  and 
possibly  as  frequency-determining 
elements.  In  contrast  to  scarce 
magnetostrictive  materials,  barium 
titanate  is  mined  in  quantity  in 
Canada.  The  raw  powder,  finely 
ground  but  containing  some  fer¬ 
rous  impurities  is  available  at 
about  20  cents  a  pound. 

.  Manufacture 

In  the  manufacture  of  barium- 
titanate  transducers,  the  raw- 
powder  is  first  sifted  through  an  80- 
mesh  .screen  and  a  .small  amount  of 
lead  titanate  added  to  improve  final 
transducer  characteristics.  Water 
is  added  together  with  an  electro¬ 
lyte  to  act  as  a  deflocculant,  pre¬ 
venting  formation  of  lumps  due  to 
static  charge.  The  wet  mixture  is 
ball-miVed  to  a  fine  consistancy.  A 
magnetic  filter  is  u.sed  to  remove 
ferrous  impurities  introduced  in 
powder-grinding  processes.  The 
mixture  is  evacuated  to  prevent 
formation  of  air  bubbles.  Slip  ca.st- 
ings  are  made  using  desired  molds. 
When  forms  are  extruded,  the  mix- 


Use  This  Handy 
Guide  When  Inquiring  About 
Tubes  for  Particular  Equipment 
Applications.  It  Will  Enable 
Our  Engineers  to  Make  Best 
Recommendations. 


CMfCk  ot  iNSCIt  COtKICT  VAlUtS  ItOUilfO 


1  CLASSinCATION 


VKwum  Ivcitiier 
MWrcury 
C«*  Itchiier 
Mercury  Ttiyiatron 
inert  Get  Thyretron 


M<*-fiiled 


2  PROPOSED  APPLICATION 
AMpiiiier  CU»t 

OK4i«tOr  CUtt 

MedwUter  t« 

Oowbler  CentM 

R*ci>i*c«tien  Intern 

Control  PwIm 

OtKor  Te«ep 

CUtt  A|,  TeieQ 

Clot*  AI2 


7  MECHANICAL  REQUIREMENTS 

Vibfolten  tuMp 

OPfRATINC  POSITION 
Henzentel  Vorticol 


3  CONDITIONS  OF  USAGE 

f>l*mer<i  Voitege  Screen  Current 

fJemcftl  Current  Swppretter  Veitepe 

Pie'e  Voitepe  Swopreiior  Current 

PUte  Current  Ampbircetren  Fecter 

Grid  Veltege  Plete  Drtsrpetion 

Grid  Current  Power  Output 

Screen  Voltepe  Meamium  Freouency 


10  QUANTITIES  OF  ABOVE  TUBES  REQUIRED 
AnnueHy  Setm-ennueHy  MenfWy 


11  COMMUCIAl  SPKPtCATtONS 


JAN  SPCCIfKATIONS 
NAVY  SPECIFICATIONS 
Alt  CORPS  SPECIFICATIONS 


12  ANY  ADDITIONAL  REQUIREMENTS 


Water 

OtKer 


4  PHYSICAL  SIZE 


W  TRANSMITTING 
W  RECTIFIER 


W  INDUSTRIAL 
A  ELECTRONIC 


As  always,  Taylar  is  producing  lubes  of  superior  quality 
and  outstanding  performance.  The  Taylor  Representafive 
neoresi  you  is  ready  and  willing  to  discuss  your  parlicu- 
fjr  requirements.  Coll  on  him  for  information  any  time. 


f  sport:  Royal  Nolionol  Company 
7i  Wttl  SI..  Now  York  6,  N.  V. 

Ceblo:  NATVARNCO 


Canada:  Allas  Radio  Corp.,  Ud. 
560  King  SI.,  W.,  Toronto  2-S 
Cable:  ATRADCO 
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SIMPSON  ELECTRIC  COMPANY 

5200  W.  KinzI*  St.,  Chicago  44,  Illinois  •  Phone:  COlumbus  M221 
In  Canada:  Bach-SImpaon,  Ltd.,  London,  Ont. 


Simpson  Insiniments  Thar  Star  Are  Aiailahle  From  All  Leading  Electronic  Pistributors 


ranges 


20,000  Ohms  per  Volt  DC, 
1,000  Ohms  per  Volt  AC 
VolU,  AC  and  DC:  2.5,  10,  50, 
250,  1000,  5000 
Output:  2.5,  10,  50,  250,  1000 
Milliamperes,  DC:  10,  100,  500 
Microamperes,  DC:  100 
Amperes,  DC:  10 
Decibels  (5  ranges): 

—12  to  +55  DB 
Ohms:  0-2000  (12  ohms 
center),  0-200,000  (1200  ohms 
center),  0-20  megohms 
(120,000  ohms  center) 


prices 


Model  260  $38.95;  With  Roll 
Top  $46.90.  Complete  with 
test  leads  and  operator's 
manual.  25,000  volt  DC  Probe 
for  use  with  Model  260,  $9.95. 


THE  SIMPSON 
MODEL  260 

VOLT-OHM-MILLIAMMETER 
OUTSELLS  ALL  OTHERS 
COMBINED  BECAUSE 


A  covers  all  ranges  necessary  for  Radio  and  TV  set  testing 
5  includes  the  Simpson  50  Microampere  Meter  Movement 
known  the  world  over  for  its  ruggedness 
C  no  bulky  harness  wiring,  thus  eliminating  all  intercircuit  leak¬ 
age  at  this  high  sensitivity 
D  molded  recesses  for  resistors,  batteries,  etc. 

E  easy  battery  replacement 

F  covered  resistors  to  prevent  shorts  and  protect  against  dust 
and  moisture 

•  all  components-including  case  and  panels^are  specially  de¬ 
signed  and  completely  tooled  for  maximum  utility... not 
merely  assembled  from  stock  parts 


under  strain 


in  iimited  space 


for  fine  adjustment 


in  inaccessibie  piaces 


TYPICAL  APPLICATIONS 

•  Power  measurement  at  any 
frequency 

•  Matched  terminations  for  wav( 


Sold  only  thru  leading 
INDUSmiAl  oiSTRieuroKS 


ALLEN^:^ 

Hartford  2,  Connocticut,  U.  S.  A.  'I 


TYPE  R  RESISTORS  employ  noble  J  fmpedan'ce'n 
’.'I  metal  film  deposits  on  specially  SPECII 

selected  heat  resistant  glass.  Resistance:  so  t 

FILM  THICKNESS  offers  negligible  Tolerance:  5%  ■ 
I;  skin  effect,  at  microwave  frequencies.  * 

J  POWER  CAPACITY  of  'A  watt  pro- 
g.  vides  high  power  handling  ability.  silnength  Ty 

f  PHYSICAL  STRUCTURE  is  ideally  Temperature  c< 
suited  to  impedance  matching  in  stand-  appro*,  p  ooi' 
ard  coaxial  line  and  waveguides. 

FINISH.  Coated  with  a  special  silicone 
varnish  to  protect  the  film. 

TELEWAVE  LABORATORIES^  INC. 

100  MdfropdHtaR  Av«.  •  IrddUy*  11,  N«w  York 


•  Resistive  power  pickup  loops 

•  RF  pads  or  attenuators 

•  Dummy  toads 

•  Temperature  measurements  ^ 

•  Impedance  matching 

SPECIFICATIONS 

Resistance:  SO  ohms  standard,  other 
values  on  request. 

Tolerance:  5%  or  10% 

Wattage:  %  watt  continuous  duty 
at  25*C 

Size:  1/16  inch  diam.  t  3/16  inch  Iona 

Terminals:  Tinned  sections  1/16  incn 
long 

Film  Length:  Type  R  063  —  1/16  Inch 

^  Type  R  093  —  3/32  inch 

Temperature  Coefficient: 
approi.  0  0019  ohms/ohm/*C. 

Power  Sensitivity:  Approi.  10  ohms/ 
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needing  strength  in  small  sizes 
in  compact  design 
.  .  for  maximum  holding  power 
...  for  fastening  thin  pieces 


...  use  genuine 

ALLEN  O  HEAD 

socket  screws  and  keys 


Class  3* fit,  quality  controlled 
uniformity  and  strength,  wide 
range  of  standard  sizes. 


W  A  «  N  I  N  6 
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HIGH  SPEED  POTENTIOMETER  RECORDER 
More  Information/Sec. 

•  TWENTY  READINGS/SEC. 

•  TEN  CHANNELS -TWICE/SEC. 

•  HIGH  ACCURACY 

•  10-50  OR  lOOMV  INPUTS 

•  PRINTED  OUTPUT— NO  DELAY 

•  HIGH  IMPEDANCE  INPUT 

•  NO  DARK  ROOM 

•  NO  FILM  READING 


WRITE  FOR 
BULLETIN  C-39-0 


THE  RALPH  M.  PARSONS  COMPANY 

617  SO.  OLIVE  STREET  LOS  ANGELES  14,  CALIF. 


5200  W.  KinzI*  St,  Chicago  44,  llllnola  .  Phone:  COlumbua  1-1221 
In  Canada:  Bach-Simpaon,  Ltd.,  London,  Ont 

MtTON  tMMIlSIM 


MEETS  MIL-l-3190  CLASS  "H”  SPECIFICATIONS 


VARFIEX 


Rome,  N.  Y, 


^^ICIENT  IN  TEMPERATURES 
•  •  FROM  -85°  TO  500°  F. 


Electrical  Insulating  Tubing  and  Sleeving  * 


A  combination  of  f'arglas  Sleeving  made  with  continuous 
filament  glass  yarns  and  Silicone  Hi^  Temperature  Resin. 
Varglas  Silicone  is  the  only  Class  insulation  with  these 
features: 


FLEXIBLE  from  500°  to  — 85°  F  in  some  grades. 

RESISTANT  to  flame,  moisture  and  fungus,  abrasion, 
acids,  mild  alkalies. 

DIELECTRIC  PROTECTION  up  to  7,000  volts  depend¬ 
ing  on  grade. 

AVAILABLE  IN  10  COLORS,  where  required  at  no 
extra  cost. 


In  addition  to  our  regular  line  of 
Silicone  alecving  and  tubing, 

\we  also  make  Varglaa  Silicone 
treated  tying  cord  and  lead  wire. 


CORPORATION 


Makts  of 
iloctrkal  Insulating 
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have  Special  Features 
which  may  be  useful 
in  solving  your 
difficult  electronic 
design  problems! 


INCORPORATED 


WRITE  OR  WIRE  TODAY  FOR  FULL  DETAILS 


ELECTRONS  AT  WORK 


(cofitimied) 


injr  process  is  somewhat  different. 

The  hollow-cylinder  forms  are 
fired  in  electric  furnaces  at  2,600  to 
2,700  F.  After  firing,  electrodes 
are  formed  on  the  inner  and  outer 
surfaces  of  the  hollow  cylinder. 
The  cylinder  ends  are  masked  and 
the  ceramic  tube  dipped  in  a  mix¬ 
ture  of  finely  ground  silver  and 
bismuth  in  an  acetone  vehicle.  The 
cylinder  is  again  fired,  this  time  at 
1,500  F  to  fix  the  electrode  coatings. 

After  the  metallic  electrodes  are 
fired  on,  leads  are  attached  and  the 


Whita-cadar  aoaar  last  lank  at  NADC 
ii  usad  in  calibration  oi  boriiun-titanala 
tranaducnra 


MS7  mavnH  in  dio.  ciiottif  apaninf; 
Iwa  Vk"  mavntina  hala<  an  W  canlan. 


FUNGUS-RESISTANT,  mineral 
filled,  molded  melamine  body  for  high 
insulation,  high  arc  resistance  and  me¬ 
chanical  strength. 

MONOBLOC*  CONSTRUCTION 

to  eliminate  unnecessary  creepage  paths, 
moisture  and  dust  pockets. 

PRECISION  MACHINED  socket 

contacts  made  from  spring  temper  phos¬ 
phor  bronze  bar  stock  assure  constant  elec¬ 
trical  contact  under  severe  conditions  of 
acceleration,  shock  and  vibration.  They 
are  gold  plated  over  silver  for  consistent 
contaa  resistance,  for  prevention  of  cor¬ 
rosion  and  for  ease  of  soldering. 

CADMIUM  PLATED  metal  shield 
base  for  "J”  slot  type  shields  for  rigidity 
and  mounting  strength. 

'Trade  Mark 


ceramic  cylinder  is  now  a  capacitor 
having  a  dielectric  constant  of  1,300 
to  1,500  and  a  plate-to-plate  d-c  re¬ 
sistance  of  50  to  100  kilomegohms. 
For  transducer  applications,  the 
tube  must  now  be  polarized  to  make 
it  behave  in  a  piezoelectric  manner. 

During  polarization,  crystals  are 
formed  in  which  the  central  ti¬ 
tanium  atom  is  displaced.  To  ac¬ 
complish  this,  the  barium-titanate 
cylinder  is  immersed  in  a  dielectric 
bath,  usually  mineral  oil,  and  the 
temperature  is  raised  above  the  cur¬ 
ing  point.  This  is  the  temperature 
at  which  the  cubical  crystals  form. 
Above  this  temperature,  the  bar¬ 
ium-titanate  crystals  assume  a  hex¬ 
agonal  form.  Curing  point  for  the 
barium-lead  titanate  mixture  is 
135  C  while  for  pure  barium  ti¬ 
tanate  it  is  119  C. 

A  d-c  voltage  stress  of  65,000 
volts  per  inch  thickness  is  applied 


Wtif  Coosf  Bronctl: 

I7M  WIISMIRE  BOUIEVMD, 
SANTA  MONICA,  CAIIFORNIA 
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Let  INDIANA  engineers  help  you  with 
your  design  problems.  They  can  supply  — 
out  of  stock  —  many  types  and  sizes  of 
INDIANA  HYFLUX  Alnico  V  for  your 
experiments,  can  suggest  those  best  suited 
to  your  product. 

INDIANA  is  the  only  manufacturer  fur- 
nishing  all  commercial  grades  of  permanent 
magnet  alloys.  You  have  a  choice  of  cast, 
sintered,  formed  or  ductile  materials. 


Whether  your  problem  is  new  design  or 
product  improvement,  take  advantage  of  the 
greater  energy  product  INDIANA  HYFLUX 
Alnico  V  offers! 

These  exclusive,  new,  super  strength  per- 
manent  magnets  mean  lower  production  costs, 
more  compact  design  and  higher  efficiency 
for  your  products. 

What's  more,  INDIANA  HYFLUX  — 
with  its  16%  greater  energy  product  — 
costs  not  a  penny  more  than  regular  Alnico  V ! 

Here's  still  another  bonus  you'll  enjoy! 
THE  INDIANA  STEEL  PRODUCTS 
COMPANY,  world's  largest  producer  of 
permanent  magnets,  offers  free  of  charge  its 
wealth  of  experience  and  “know'how"  that 
has  developed  more  than  30,000  permanent 
magnet  applications. 


Why  delay  —  write  or  phone 
IHDIAHA  today.  AjI^ 
for  Catalog  Ho.  llA-i  'hat 
clc5cnb«5  stoclj  experimental 
magnets. 
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TV  broadtasters! 


HERE  IS  AN  OSCILLOSCOPE  WITH  THE  NECESSARY  FEATURES 
FOR  PROPER  MAINTENANCE  AND  ADJUSTMENT  OF  TV 
TRANSMITTING  AND  STUDIO  EQUIPMENT 


Kenvon 

TRANSFORMERS 


5*  flat  faced  CRT  with  7  step  constant  imped- 

ance  verticol  input  atten- 
uotor. 

ac-dc  switch. 

Vertical  gain  control. 

1 1  position  input  selector. 
Squore  wove  amplitude 
calibrotor  ~  tero  to  50v 
in  seven  ronges^3y* 
occurocy  ^  duty  cycle 
varioble  from  1%  to 
99%. 

3  turn  horizontol  position 
control. 

Field  selector  switch  — 
permits  switching  to  eith¬ 
er  field  of  the  frame. 

nifier.  Permits  detailed  I  Sweep  delay— lero  to  25 

examination  of  equoliz- 
ing  and  sync  pulses. 

7  position  sweep  time 
selector. 

60  cycle  sweep  ampli¬ 
tude  control. 

The  TEKTRONIX  Type  524-D  is  a  precision  laboratory  oscilloscope  with 
many  specialized  television  features.  A  completely  new  sweep  mag¬ 
nifier  expands  the  image  to  left  and  right  of  center,  to  either  3  times  or 
1 0  times  normal  width — provides  you  with  a  minutely  detailed 
display  of  sync  and  equalizing  pulses.  The  variable  sweep  delay 
circuit  provides  a  zero  to  25  millisecond  delay.  Delayed  sweeps,  trig¬ 
gered  by  any  line  sync  pulse  throughout  the  picture,  are  available 
through  the  entire  sweep  range  of  0.01  sec/cmtoO.l  [isec/cm.  Field 
selector  lets  you  switch  from  one  field  of  the  frame  to  the  other  at  will. 


milliseconds  on  all  sweep 
speeds. 

10  position  trigger  selec¬ 
tor  —  built-in  sync  sep- 
orotor. 

60  cycle  sweep  phase 
control. 


4kv  occelerating  poten 
tial. 

Illuminated  centimeter 
scribed  groticule  —  light 
filter  <—  extra  graticule 
scribed  for  modulation 
measurement  included. 

Grouped  CRT  controls  — 
focus,  intensity,  and  os- 
tigmatism. 

Time  mark  generator  — 
for  timing  sync  pulses. 


sweep  time 


Colibroted 

dials. 


Vertical  Sensitivity 

dc  fo  1 0  me  —  0.15  v/cm 
2  cps  to  10  me  —  0.015  v/cm 

Transient  Response 

Risetime  —  0.04  /xsec 

Signal  Delay 

0.25  /xsec 

Vertical  Deflection 

More  thon  6  cm  undistorted 


Sweep  Range 

0.01  sec/cm  to  0.1  /xsec/cm 
continuously  vorioble,  accurate 
within  5  */•  of  full  scale 

Internal  Time  Mark  Generator 

Modulates  trace  brightness,  pips 
spaced  1  /isec,  0.1  /isec,  0.05  /isec, 
or  200  pips  per  television  line 

Regulation 

All  dc  voltages  electronically 
regulated 


FOR  STANDARD 
AND  SPECIAL 
APPLICATIONS 


For  more  than  25  years, 
Kenyon  has  led  the  field  in 
producing  premium  quality 
transformers.  These  rugged 
units  are  (1)  engineered  to 
specific  requirements  (2) 
manufactured  for  long, 
trouble-free  operation  (3)  meet 
all  Army-Navy  specifications. 


KENYON  TRANSFORMERS  FOR 

•  JAN  Application* 

•  Radar 

•  Broadcast 

•  Atomic  Energy  Equipment 

•  Special  Machinery 

•  Automatic  Control* 

•  Experimental  LaborotorlM 


Writ,  for  doMi 

KENYON  TRANSFORMER  CO.,  Irc 


840  Barry  Street,  New  York  S9,  N.  Y. 


TEKTRONIX  TYPE  524-D  TELEVISION  OSCILLOSCOPE 
$1180  f.o.b.  Portland,  Oregon 

TEKTRONIX,  Inc. 

P.  O.  Box  831  A,  Portland  7,  Oregon  Cable:  TEKTRONIX 
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BH  "1151”  is  fungus  resistant  —  resists 
inorganic  acids,  alkalis  and  most  organic 
solvents  —  meets  all  NEMA  specifica¬ 
tions  for  Class  H  insulations. 


BH  "1151”  is  a  remarkable  new  elec¬ 
trical  insulation  that  provides  perma¬ 
nent  flexibility  and  high  dielectric 
strength  at  Class  H  temperatures.  It 
combines  braided  Fiberglas  and  Silicone 
Rubber  —  and  never  grows  old. 


BH  "1151”  is  the  electrical  insulation 
you  are  looking  for  if  you  want  low  to 
high  temperature  flexibility — protection 
from  heat  aging  —  protection  against 
vibration  failure. 


BH  1151  permits  continuous  opera¬ 
tion  of  electrical  equipment  through  a 
temperature  range  of  -90°?.  to  400“ 
without  insulation  failure.  15  minutes 
exposure  at  600° F.  has  no  apparent 
effea. 


BH  "1151”  is  available  in  colors;  in 
coils,  36  inch  lengths,  or  cut  to  individ¬ 
ual  specifications.  Send  for  production 
testing  samples  and  data  sheet  now. 

Address  Dept.  E-8 

Bentley,  Harris  Manufacturing  Co. 
Conshohocken,  Pa. 


BH  "1151”  suffers  no  dielearic  break¬ 
down  from  handling,  installation  or 
operational  stresses  —  takes  a  bend.  It 
will  not  crack  or  craze. 


■BH  Non-Prvlng  Flberglu  are  maile  by  an  «xrlualT«  Bantlry,  Harrta  prartia  'T.  S.  Pat  No.  2393^30).  ’‘Plberglaa’*  it  Reg.  TM  of  Owena-Corning  Fiberglas  Corp. 
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You’ll  be  well  repaid  by  getting  the  facts 
on  a  special  group  of  Pure  Ferric  Oxides, 
developed  by  Williams  especially  for  use  in 
the  manufacture  of  ferrites. 

Williams  Ferric  Oxides  analyze  better  than  99% 
Fe  O  .  They  contain  a  minimum  of  impurities. 

They  are  available  in  a  broad  range  of  particle 
sizes  and  shapes.  Among  them,  we're  certain 
you’ll  find  one  that’s  "just  right’’  for  your  require¬ 
ments.  The  proper  application  of  Ferric  Oxides  to 
the  manufacture  of  Ferrites  is  our  specialty.  So 
write  today,  stating  your  requirements.  We’ll 
gladly  send  samples  for  test.  Chances  are  good 
that  our  Ferric  Oxide  "Know  How”  can  save 
you  considerable  time  and  money.  Address 
Dept.  25,  C.  K.  Williams  &  Co.,  Easton,  Pa. 


P.  S.  We  also  produce  IRN  Magnetic  Iron  powders 
for  the  Electronic  Core  Industry,  the  Magnetic  Tope 
Recording  Industry  and  others.  Write  for  complete 
technical  information. 


I 


Our  Blue  Ribbon  Resistor -designed  in  1939— was  the 
first  flat  or  strip  resistor  in  the  field.  And  now,  though 
there  are  others  of  similar  type,  the  Hardwick,  Hindle 
Blue  Ribbon  still  holds  first  place— and  is  still  winning 
"blue  ribbons,"  and  such  comments  as  quoted  above. 

Although  its  basic  design  is  the  same,  recent  im¬ 
provements  assure  you  “the  finest  flat  resistor  made.” 

Our  crazeless  gray  enamel  completely  eliminates 
the  disastrous  crazing  which  results  in  failure  of  the 
resistive  element  due  to  moisture  penetration  from 
humidity,  salt  and  other  severe  atmospheric  conditions 
—thus  giving  greater  dielectric  strength. 

The  aluminum  thru-bar,  in  contact  with  the  internal 
surface  of  the  ceramic  core,  distributes  the  heat  more 
uniformly  along  its  entire  length— than' conventional 
tubular  resistors. 

The  studs-corrosion  and  rust  resistant— are  peened 
to  serve  as  mounting  supports  and  also  to  permit  the 
stacking  of  two  or  more  units  when  space  need  be 
saved.  And  our  unique  method  of  fastening  the  tube  to 
the  thru-bar  prevents  loosening  under  vibration. 

As  compared  to  the  conventional  tubular  resistor 
Blue  Ribbons  give  you: 


1 .  Higher  wattage  rating  per  unit  space  require¬ 
ment. 

2.  Reduction  in  space  behind  the  panel  or  mount¬ 
ing  surface. 

3.  Sturdy  but  simple  mounting,  either  single  or 
stacked. 

4.  Lighter  weight. 

5.  Lower  induction. 

Our  Blue  Ribbons  are  designed  for  and  manufactured 
in  accordance  with  JAN-R-26A  specifications. 

Send  for  our  catalogue,  showing  these  and  other 
Hardwick,  Hindle  resistors  of  distinction. 

HARDWICK,  HINDLE,  INC. 

Rheostats  and  Resistors 

Subsidiary  of 

THE  NATIONAL  LOCK  WASHER  COMPANY 

Ettablish.d  1IM 

U.$>. 


NEWARK  5,  N.J. 


The  mart  ■  ■  of  quolilr 

yQf 

for  mor.  rfion  o  quarter  of  o  entury 
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DESIGNED  FOR  NE-S1  NEON  LAMP 
For  110  or  220  volt  circuits 

The  required  resistor  is 
an  integral  part  of  this  assembly 
-“hellMn." 


RUGGED  •DEPENDABLE 
LOW  IN  COST 


TRIAD 


Smallest 


T 


TRANSFORMER  MFG  CO 


I  PATENTEDt  No.  2.431  J21 
'  Cot.  No.  531306-997 


WILL  TRY  A  SAMPLE? 

Writ*  on  yoor  company  letterhead.  We  will  oct  ot  once. 
No  charge,  of  course. 

StMD  FOU  THl  192  PASS  HANDBOOK  OF  PHOT  II6HTS 

Among  our  thousands  of  Pilot  Light  Assemblies  there  is  one) 
which  will  (it  your  special  conditions.  Many  are  especioU^r 
mode  and  approved  (or  military  use.  We  pride  ourselyet 
on  prompt  deliveries— any  quantity. 

ASK  FOR  OUR  APPUCATIOM  IHBIMliRINO  SFRVICt 

Foremost  Manufacturer  of  Pilot  Lights 

Tke  DIAL  LIGHT  COMPANY  of  AMERICA 

960  BROADWAY.  NEW  YORK  3.  N.  Y.  SPRING  7-1300 


An  owtomotk  h«at  tr«ot  machin*.  Production  it  about  3  timot  thot  pottiblo 
with  monuol  mothods  while  quolity  it  held  within  very  dote  limitt. 


CRUCIBLE 

ALNICO 


MAGNETS 


DO¥ni 


through 


automatic  production  that  gives  quality  control 


Alnico  magnets  have  been  getting  smaller  and  lighter,  thanks  to  pro¬ 
duction  techniques  in  use  at  Crucible.  Automatic  machinery  cuts  the 
possibility  of  human  error  to  a  minimum,  so  rejections  are  low.  This 
helps  to  maintain  stable  price  levels  in  the  face  of  rising  material  and 
labor  costs.  At  the  same  time.  Crucible's  rigid  inspection  standards 
and  attention  to  quality  have  developed  a  magnet  with  the  highest  gap 
flux  per  unit  weight  of  any  on  the  market. 

Today,  Crucible  can  offer  lighter,  magnetically  stronger  Alnico 
magnets  because  of  these  automatic  production  techniques  developed 
over  the  sixteen  years  that  we  have  been  producing  the  Alnico  alloys. 
And  behind  our  familiarity  with  permanent  magnets  lies  more  than 
52  years'  experience  with  specialty  steelmaking.  Let  us  advise  you 
on  your  magnet  problem. 


S2  pea/u  0^  \ 


first  name  in  special  purpose  steels 

PERMANENT  ALNICO  MAGNETS 


CRUCIBLE  STEEL  COMPANY  OF  AMERICA,  GENERAL  SALES  OFFICES,  OLIVER  BUILDING,  PITTSBURGH  30,  PA. 

STAINLESS  •  lEX  HIGH  SPEED  •  TOOL  •  ALLOY  •  MACHINERY  •  SPECIAL  PURPOSE  STEELS 
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ELECTRONS  AT  WORK 


(cMtimicd) 


mitter  pulse.  To  assure  indication 
of  pulse  amplitude  that  is  inde¬ 
pendent  of  pulse  repetition  fre¬ 
quency,  an  indicator-clearing 
pulse  discharges  the  capacitors  2 
[Asec  before  the  receiver  is  gated 
to  pass  the  desired  echo. — J.  M.  C. 


SAVE 
PARTS  on 

Remote  Control  ■liH 

Appikations  BH 

o  o  o 

S.S.WHITE  FLEXIBLE  SHAFTS 


Data-Dieplaying  Cathode- 
Ray  Tube 

By  Joseph  T.  McNaney 

Htnior  Electron\c9  Enyinrrr 
Electronics  and  (Juidance  Section 
Consolidated  Vultee  Aircraft  f'orp. 

San  Oiego,  Valifomia 

Special  types  of  cathode  ray  tubes 
known  as  charactrons  are  designed 
and  constructed  to  meet  many  needs 
of  important  military  and  indus¬ 
trial  communication  applications. 
Currently,  they  are  being  developed 
for  several  computer  read-out  ap¬ 
plications. 

The  main  difference  between 
the.se  special  tubes  and  the  conven¬ 
tional  crt  is  the  use  of  a  beam¬ 
forming  matrix  located  between  the 
electron  gun  and  fluorescent  screen. 
Fig.  1.  The  matrix  contains  char¬ 
acter-shaped  openings  through 
which  the  electron  beam  is  directed. 
When  the  beam  is  changed  in  cross- 
.section  to  the  shape  of  a  prede¬ 
termined  character,  it  is  deflected 
toward  a  desired  point  on  the  screen 
from  which  the  character  may  be 
read  or  photographed.  The  matrix 
character  arrangements  shown  in 
Fig.  2  lend  themselves  to  tubes  used 
in  analog  data  converters.  The  ar¬ 
rangement  shown  in  Fig.  3  is  more 
u.seful  for  message-receiving  appli¬ 
cations;. 

The  tubes  use  electrostatic  deflec¬ 
tion  plates  for  .selection  of  char- 


just  compare  the  simplicity  of  the  flexible  shaft  control 
shown  above,  with  the  combination  of  rods,  bevel  gears 
and  bearings  that  would  otherwise  have  to  be  used.  The 
savings  in  parts  is  obvious.  What’s  more,  the  flexible  shaft 
is  less  complicated,  needs  no  alignment,  is  easier  to  install 
and  gives  you  more  freedom  in  mounting  the  coupled 
parts  where  desired  to  provide  better  and  more  convenient 
operation. 

Design  simplification  and  parts  reduction  are  important 
advantages  you  gain  by  using  S.S.White  flexible  shafts 
on  your  remote  control  applications.  In  fact,  these  simple, 
one-piece  mechanical  elements  are  just  about  the  simplest, 
most  economical  way  there  is  of  providing  a  smooth, 
responsive  control  linkage  between  two  parts. 

Our  engineers  will  be  glad  to  cooperate  with  you  in  select¬ 
ing  and  applying  flexible  shafts  to  your  needs.  Take  advan¬ 
tage  of  their  help— it  entails  no  obligation  and  can  save  you 
plenty  of  valuable  time  and  trouble. 


SEND  FOR  THIS  256-PAGE  FLEXIBLE  SHAFT  HANDBOOK 


CONTROL  potentials 


lHTEN$fTV^  CRfB 


•VERT  SELECT. 


If  has  full  details  on  flexible  shaft  selection  and 
application.  A  copy  will  be  sent  if  you  request  it 
on  your  business  letterhead. 


MOftlt 

SELECT.- 


■M0R12  deflect 


-VERT  DEFLECT. 


[deflect. 

PLATES 


lAL  DIVISION 

D*pt.  E.l0Ea(t40HiS*. 
NEW  YOIK  16.  N.  Y, 


'second 

ANODE 


FIG.  I — Schamatic-machonical  drawinq 
oi  lh«  special  cathode  ray  tube 


Western  District  Office  ■  Times  Building,  Long  Beach,  California 
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.030  MIN 


Write  for  your  FREE  copy  of 
Hermetic’s  colorful,  informative, 
new  brochure,  the  most  com¬ 
plete  presentation  ever  offered 
on  hermetic  seals. 


FIRST  AM)  FOREMOST  IS  M I S I  AT  CR I ZAT I O  S 


teromit-mefal  port  shown  with  tub/' 
lotions  is  olso  ovoilobit  with  pins. 


miniature  HERMETICALLY  SEALED  RELAY  ENCLOSURE 

« 

proJuied  in  W  DA  YS  from  modified  EXISTINC  TOOLS. 


Hermetic  was  called  upon  to  develop  a  sub-miniature  relay 
enclosure  in  a  matter  of  weeks  and  came  up  with  a  solution 
in  exactly  10  working  days,  by  utilizing  existing  tooling  and 
modifying  one  of  its  standard  parts.  This  points  up  the 
unusually  wide  range  of  Hermetic’s  production  and  its  ability 
to  adapt  it  to  particular  problems,  no  matter  how  difficult. 
Naturally,  the  customer  was  saved  a  considerable  amount  of 
time  and  money  and  was  able  to  meet  a  deadline  with  ease. 

Because  the  solution  of  this  problem  is  characteristic  of 
Hermetic’s  ability  to  serve  you,  contact  the  one  and  only 
dependable  source  of  supply,  and  be  sure  that  your 
problems  will  be  solved,  t(x>. 


Visit  Htrmetic's  booth  #41 8  at  the  Western  Electronic  Show  ond  Convention, 
long  Beach,  Cal.,  August  27,  28  and  29. 
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As  a  base  material  for  many  parts  of  vital 
importance  to  electronics  and  the  elearical 
goods  industry,  MOSINEE  forest  fibres 
assure  you  of  consistent  uniformity  of 
electrical,  physical  and  mechanical  charac¬ 
teristics,  true  to  your  specifications. 

That’s  why  manufacturers  in  the  fields  of 
elearonics  and  electrical  goods  know 
MOSINEE  in  terms  of  its  being  "more 
than  paper”.  For  dependable  base  materials, 
consult  MOSINEE  "Fibrologists”  .  .  . 
experienced  and  qualified  to  cooperate  in 
problems  of  base  materials. 


MOSINEE  PAPER  MILLS  COMPANY 

MOSINEE,  WISCONSIN 


MOSINEE 

makes  fibres  work  lor  industry 


Save  research  time 
artd  effort  on 
ELECTRONIC 
PROBLEMS  IN 
COMMUNICATIONS 

This  MW  Marinis  and 
Matt  book  helps  joa  do 
It.  It  Klves  you  easy  ac¬ 
cess  to  essential  lofor- 
matloo  on  many  Impor¬ 
tant  recent  develop-  | 
ments  In  radio  common-  > 

(Cation,  radio  broadcast - 
inv.  television,  and 
radar. 

In  the  same  ronvenl- 
style  as  their  other 
booka  the  authors  have 
■elected  tSi  outstanding 
articles  from  recent  is¬ 
sues  of  Slectronles  — 
then  condensed,  classl- 
lied,  and  Indexed  thsm 
for  your  easy  reference. 

1%e  result  Is  a  refer¬ 
ence  book  that  will  save  you  hours  of  duplica¬ 
tive  research — giving  you  circulta  equatlona 
?harta  nomographs,  and  other  Job  data  on  15 
major  electronics  flelda 

Just  Published 

ELECTRONICS  FOR 
COMMUNICATION 
ENGINEERS 

edited  by  JOHN  MARKUS  and  VIN  ZELUFF 
Associate  Editors.  Electronics 
624  pages,  hundreds  of  Illustrations,  $10.00 

This  compact  volume  presents  Important 
work  of  other  engineers,  making  It  practical 
and  economical  to  begin  a  new  problem  where 
others  have  left  off— rather  than  starting  from 
scratch.  Its  262  articles  contain  a  wealth  of 
design  SQuatlona.  charts,  nomographs,  tables, 
sto.  Cecause  of  Its  authoritative  and  detailed 
coverage,  every  article  has  permanent  refer¬ 
ence  value— each  contributes  to  a  book  that 
will  more  than  pay  Its  own  way  In  your  refer- 
snes  library. 


16  CHAPTERS 
COVER 

•  ampUllwa 

•  antennaa 

•  audio 

o  cathode-ray  tabes 
o  oomponenta 
o  electronic  music 
o  filters 

o  meaauremeDto 
o  mlcrowayeo 
o  oscillators 
o  power  supplies 
o  propagation 
o  pulses 
o  receivers 
o  transmission  iiaas 
O  transmitters 


Full  covsraqs  oi 
^  elsctronic  music 
A  bilrriii  fwtur,  1.  th. 
ehapur  oe  Etwlronlc  Ifuilc, 
.  rtUtlTslT  DM.  branch  t>f 
.lictrailo.  that  la  growlns 
rabtdlr  noca  Important  to- 
dar  Com  lit  Ud  bora  ara  10 
arUclM  llrlns  Information 


both  ooBUMralal 
ciutom-buUt  atectronle  or- 
ran. 


audio  .mpMS..  la  an  .a- 
mnUal  part  of  amr  atoe* 
Ironic  organ. 


traatad  and  aiptalncd  In 
each  appropriate  chapter, 
ratbar  than  betn.  grouped 
In  a  mparato  chapter. 


SEE  TfflS  BOOK  10  DAYS  FREE 
I - 1 

I  MeOrmr-Hill  Baak  Ca..  330  W.  42nd  »t..  NYC  3g  I 

I  Send  me  Msrinu  and  ZelulTi  ELECTRONICS  FOR  I 

I  COMMUNICATION  ENGINEERS  for  10  dsyt*  ex-  ' 

isffllnstlon  on  sm^tsL  In  10  dsy«  I  will  remit  I 

110.00.  plus  few  oeou  for  delivery,  or  return  book  ' 

(postpaid.  (We  pay  for  delivery  If  you  remit  with  I 

coupon;  same  return  prlvllete.  i  ' 


(PRINT) 
Name  .... 
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HIGH  STABILITY  ITE  RESISTORS 

FOR  CRITICAL  ELECTRONIC  APPLICATIONS 


l-T-E  power  and  precision  wire-wound 
resistors  give  you  maximum  stability  in 
critical  electronic  applications.  Here’s  why: 


specify 


For  datoilad  information — 
get  in  touch  with  your  nearest 
l-T-E  representative.  Or,  write 
direct  to; 


l-T-E  Resistor  Division 
1924  Hamilton  Street 
Philadelphia  30,  Peimo. 


RESISTORS 


l-T-E  CIRCUIT  BREAKER  COMPANY  •  RESISTOR  DIVISION  •  PHIIADEIPHIA  30,  PA. 
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ELECTRONS  AT  WORK 


(con  hfl  tied/ 


Hermetically 

Sealed 

Instruments... 


gCt'lT 


DELAY  RELAYS  • 
CIRCUIT  RECLOSING  RELAYS 
RUNNING  TIME  METERS 


5  v  * 

■^“3v  ■  ^ 


A  new  series  of  highest  quality,  rigidly  tested 
instruments  enclosed  in  hermetically  sealed  containers  of 

approved  type  to  meet  militory  and  civilian 
requirements.  These  instruments  are  compact, 
dependable  in  every  way  and  designed  for  efficient 
performance  under  specified  conditions  of  altitude, 

acceleration,  inclination,  vibration,  humidity,  salt 

spray,  dust,  fungus,  etc.  They  are  typical  examples 
'of  advanced  Cramer  Time  Control  Engineering 

to  meet  Industry's  constantly  expanding  needs. 
Write  for  special  Bulletin  No.  4000A. 


R  .W  r  R  A  M  F  R  CD  I  nj  r 


acters  in  the  matrix  and  either  elec¬ 
trostatic  or  electromagnetic  systems 
for  placement  of  character  pres¬ 
entations  on  the  screen  of  the  tube. 
Message  characters  may  be  selected 
from  the  matrix  and  oriented  on  the 
screen  as  visual  intelligence  by  us¬ 
ing  the  proper  sequence  of  applied 
deflection  voltages.  Messages  may 
be  printed  on  the  screen  at  a  rate  of 
10,000  characters  per  second. 

Operation 

To  operate  the  tube,  the  focusing 
voltage  is  adjusted  so  that  the  elec¬ 
tron  beam  produces  a  comparatively 
large  spot  of  light  instead  of  the 
usual  highly  focused  spot.  Diam¬ 
eter  of  the  beam  at  the  matrix  is 
just  large  enough  to  cover  an  open¬ 
ing  in  the  matrix.  By  adjustment 
of  the  accelerating  voltage,  effective 
beyond  the  matrix  position  in  the 
tube,  an  electron  microscope  effect 
is  produced  to  cast  an  enlarged 
shadow  of  the  matrix  opening  on 
the  screen. 

The  application  of  the  tube  and 
the  type  of  control  signal  to  be  used 
determine  the  particular  order  in 
which  the  characters  are  laid  out 
in  the  matrix.  Referring  again  to 


Designed  for  Application 

Mu  Metal  Shields 

The  James  Millen  Mfg.  Co.  Inc.  has  for  many 
years  specialized  in  the  production  of  magnetic 
metal  cathode  ray  tube  shields  for  the  entire 
electronics  industry,  supplying  magnetic  metal 
shields  to  manufacturing  companies,  labora¬ 
tories  and  research  organizations.  Stock  shields 
are  immediately  available  for  all  of  the  more 
popular  sizes  and  types  of  cathode  ray  tubes  as 
well  as  bezels  for  2",  3"  and  5''  size  tubes. 


Many  production  problems,  however,  make  de¬ 
sirable  special  shields  designed  in  conjunction 
with  the  specialized  requirement  of  the  basic 
apparatus.  Herewith,  are  illustrated  a  number 
of  such  custom  built  shields.  Our  custom  design 
and  fabrication  department  is  at  the  service  of 
our  customers  for  the  development  and  manu¬ 
facture  of  magnetic  metal  shields  of  either  nic- 
oloi  or  mumetal  for  such  specialized  applications. 


,!  V\[ES  MILLED 


c 
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M\l  l)i:\.  \l  VS>A<:HL  SE  TTS,  f. 
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PROVEN  DEPENDABLE  QUALITY 

yompoii0»nts  a 


Clear,  functional,  chrome-and- 
plastic  styling  and  sturdy 
construction  make  these  the  most 
popular  knobs  of  their  type  ever 
produced.  All  fit  Va  "  shafts.  For 
commercial  applications,  they  can  be 
supplied  in  special  colors  and  with 
special  calibrations.  Write  for 
drawings  and  prices. 


Sectional  Tower 

MOST  ECOHOMICAL  FOR 
MICROWAVE  •  FM  •  TV 
COMMUNICATIOHS  *  RADAR 


MULTI-BAND 

TANK 

ASSEMBLIES 


The  unique  MB-150  high-power 
and  MB-40L  low-power  multi-band 
tank  assemblies  will  tune  all  bands 
from  80  to  10  meters  with  a 
single  180°  rotation  of  the  capacitor 
without  changing  coils.  The  MB-150 
is  intended  for  use  in  plate  tank 
circuits  having  an  input  up  to 
150  watts.  It  is  ideal  for  a  pair  of 
807’s,  809’s  or  a  single  829  B. 
The  MB-40L  may  be  used  in  the 
grid  circuits  of  tubes  employing 
the  MB-150L  in  the  plate  circuit. 

Will  handle  40  watts  if  link 
is  kept  loaded.  Write  for 
specifKotions  and  prices. 


Actual  photograph  of  VEE-D-X 
Seaional  Tower  installation  show¬ 
ing  152  MC  ground-plane  antenna 
suited  for  ground-to-plane,  ship-to- 
shore,  and  mobile  communications. 


THE  LaPOINTE  PLASCOMOLD  CORP. 

^  ROCKVILLE,  CONNECTICUT  ^ 
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for  unsurpassed 
k  performance  . 


nternational 


STRNDKRD  CELL  SIZES 


—  Over  500,000  KW,  DC 

Power,  is  operated  with  International 
Selenium  Rectifiers.  A  recent  month's  production  included  Rectifiers  to 
supply  40  microamperes,  1,000  volts,  and  Rectifiers  with  a  capacity  of  140,000 
amperes,  14  volts.  Designed  and  built  to  meet  Government  Specifications. 
Manufactured  for  temperatures  up  to  100*  C  ambient— 100%  humidity.  Owned 
and  managed  by  Engineers  who  are  specialists  in  the  design  and 
manufacture  of  Selenium  Rectifiers.  Submit  your  problems  for  analysis  and 
we  will  be  glad  to  offer  our  recommendations. 


PkotO'El«ctric  C«lk 
S«tf-G#n«rotir»g  Typ« 
Output  up  tQ  600  iiiicroofiip«r«$ 
ot  100  foot-condlM  illufiMnotien 
ond  100  ohrm  •xturnol  rM»ttor»c«. 


H*rfn«ticolty  Rtctifi^rs 

Cortridg*  Typ*— up  to  60  mo., 
9,000  volH  pof  cortridgo. 


High-Voltogo  Roctifton 
Cortridgo  Typo  ^  up  to  60  mo., 
9,000  volts  por  cortridgo. 


Minioturo  RocHfioft 
From  65  to  1,000  mo. 


“  :  _ 


’  \ 

*  -  \  X  RECTIFIER  CORPORATION 


GENERAL  OFFICES 
1521  E.  Grand  Ave. 

El  Segundo,  Calif. 

Phone  El Segundo  1890 

CHICAGO  BRANCH  OFFICE 
205  W  Wacker  Dr 
Franklin  2-3889 
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ELECTRONS  AT  WORK 


iOB*0*** 


ChonQer 


new  design 
new  simplicity 
new  low  cost 


Tub*  nndar  I**!  wllh  •lactronic  dicnlts 
dedqncd  ior  ua*  in  a  high-ipacd  prinitr 


Fig.  3,  this  layout  lends  itself  to 
message  receivers  employing  a  five 
or  six-digit  binary  code  signal.  The 
order  of  potentials  necessary  to  de¬ 
flect  an  electron  beam  over  the 
matrix  area  is  given  by  the  scale  of 
voltages  shown.  For  example,  the 
selection  of  letter  “C”  requires 
a  vertical  voltage  of  10  volts  and  a 
horizontal  voltage  of  60  volts. 

In  the  process  of  writing  a  mes- 
-sage  on  the  screen  of  the  tube, 
essentially  three  separate  deflec¬ 
tions  of  the  electron  beam  occur. 
The  first  deflection  selects  a  char¬ 
acter,  the  second  compensates  for 
the  different  positions  of  the  char¬ 
acters  in  the  matrix  and  the  third 
directs  the  beam  to  a  desired  spot 
on  the  screen. 

Printing  arrangements  set  up  for 
the  tube  involve  a  process  of  trans¬ 
ferring  the  messages  on  the  screen 
of  the  tube  to  ordinary  paper  by 
means  of  a  dry  printing  process 
such  as  Xerography.  Time  required 


•  First  with  the  belt-type  3-speed  motor 
.  . .  first  with  the  turret-type  3-speed 
motor  .  .  .  General  Industries  again  leads 
the  field  with  this  novel  3-speed  motor. 

Developed  for  one  of  General  Industries’ 
good  customers,  and  field  proven  over  a 
period  of  time,  this  3-speed  motor  as 
illustrated  has  a  stepped  shaft  and  shifting 
idler  w’heel  arrangement.  Model  illus¬ 
trated  currently  being  supplied  to  well- 
known  record-changer  manufacturer, 
with  special  construction  for  customer’s 
own  application. 


0  EO  40  60 

HORIZONTAL  SELECTION  VOLTAGES 


D«partin«nt  MA  •  Elyria,  Ohio 


FIG.  3 — Matilx  layout  for  uie  in  a 
message  receiver 
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,  Polar  ad . 


SPECTRUM  ANALYZER 

"ewr^n  1  DwrcwBt!*****^ 


orbUiiiWM  nnnfcii.un  cu«cf  I  pwewit: 

It  MC  21M0  MC  •  No  Klyatron  mode*  to  sot. 
Th«  Model  LSA  is  the  result  •  Brosdbsnd  sttenumtors 
of  yesrs  of  research  and  de-  supplied  from  1  to  12  KMC. 
velopment.  It  provides  s  sim-  e  Frequency  marker  for 
pie  and  direct  means  of  rapid  measurins  differences  0-26 
and  accurate  measurement  UC. 
a^  spectral  dtaplay  of  an  rf  ,  Qnly  four  tunin«  uniU  re- 
signai.  quired  to  cover  entire 

Otftfotdltg  Ftofartt: 

o  Microwave  components  use 
0  Continuous  tuning.  latest  design  non-contact- 

e  One  tuning  control.  ing  shorts  for  long  me- 

o  6  KC  resolution  at  aU  fre-  chanical  life. 

quenciqs.  *  Maximum  frequency  cover- 

0  260  KC  to  26  MC  display  P**'  invested, 

at  all  frequencies.  *  6  inch  CKT  display. 

Model  LS4 

The  instrument  consists  of  Model  LTU-4  RF  Tuning 
the  following  units:  Unit — 16,000  to  21 ,000 M 

Model  LTU-1  RF  Tuning  Model  LDU-1  Spectrum 
Unit — 10  to  1000  MC.  Display  Unit. 

Model  LTU-2  RF  Tuning  Model  LPU-1  Power  Unit. 

Unit— 940  to  4600  MC.  Model  LKU-1  Klystron 

Model  LTU-S  RF  Tuning  Power  Unit. 


Model  SIJ 
4  kmc  to  12A  kmc 

Polarad’s  Broad  Band  Micro- 
wave  Attenuator  is  intended 
for  use  as  an  external  attenu¬ 
ator  in  microwave  measure¬ 
ments  with  signal  sources, 
receivers  and  for  power  meas¬ 
urements.  Its  useful  frequency 
range  is  from  4000  me  to 
12,400  me.  Model  SIJ  can  be 
used  as  a  standard  calibrated 
attenuator  or  to  couple  a 
small  amount  of  energy  from 
a  high  level  source  for  circuit 
protection,  or  for  monitoring 
and  for  measurement  pur¬ 
poses  without  introducing  dis¬ 
continuities  or  to  insure  rf 
circuit  isolation. 

By  its  use  a  Polarad  Micro- 
wave  Signal  Source  or  a  lab¬ 
oratory  oscillator  is  converted 
into  a  signal  generator. 


Designed  for  use  as  an  oscilloscope  deflection  ampll- 
fler  for  the  measurement  and  viewing  of  pulses  of 
short  duration  and  rise  time.  Excellent  for  TV,  both 
black  and  white  and  color  applications. 


Pootoroc: 

e  Flat  frequency  response 
from  10  cps  to  20  me  ±lJi 


e  Uniform  time  delay  of  02 
microseconds. 

e  Gain  of  60  db. 

0  Frequency  compensated 
high  impedance  attenuator 
calibrate  in  10  db  steps 
from  0-60. 

e  Fine  attenuator  covers  a 
10  db  range 

•  Phase  linear  with  fre¬ 
quency  over  entire  band. 


Pootwros: 

e  Continuously  variable 
attenuation. 

|e  Stub  tuned|60  ohm  im¬ 
pedance. 

|e  Waveguide  beyond  cut- 
I  off  attenuator. 


mission  loss  measurements, 
standing  wave  determina¬ 
tion,  etc.  Unidial  Control 
for  accuracy  and  ease  of 
operation.  Direct  reading 
(no  mode  charts  to  con¬ 
sult).  Frequency  determi¬ 
nation  accurate  to  1% 
through  use  of  present  cal¬ 
ibration  and  temperature 
compensated  klystrons. 
Five  Microwave  Signal 
Sources  are  available  to 
cover  the  frequency  range 
from  634  MC  to  11,000 
MC.  Units  ruggedly  con¬ 
structed,.  mounted  on  alu¬ 
minum  castings  to  insure 
mechanical  stability.  Kly¬ 
stron  reflector  voltage 
automatically  tracked  with 
tuning  of  the  klystron  cav¬ 
ity  to  provide  unidial  con¬ 
trol.  Signal  sources 
supplied  complete 
with  klystron. 


ktodol  PM-L 
950  me  to  2.040  me 

Polarad’s  Frequency  Marker,' 
Model  FM-L,  provides  accurate 
frequency  determination  to 
within  10  kc  over  the  frequency 
range  940  to  2020  me. 

The  Fr^uency  Marker  produces 
calibration  signals  at  precisely, 
determined  frequencies  and  these 
signals  may  displayed  and 
compared  with  an  unknown  rf 
signal,  whose  frequency  can  then 
be  accurately  measur^ 


M0lt  SSt,  SSL.  SSS,  SSM,  SSX 
*J4  MC  to  11,000  MC 

F'or  use  as  a  reliable  source 
if  microwave  energy  in  trans- 


Poatorot: 

o  Frequency  standard  accurate  to  one  part  in  1(P. 
o  Frequency  determination  accurate  to  ±10  kc.  i 
e  Ten  me,  1  me,  and  interpolation  markers  available. 
0  Markers  throughout  entire  frequency  range,  940 
me  to  2040  me. 


Precise 

mechanical  concentricity 
and 

high  electrical  accuracy 


. 

you  want  to  measure  true  RMS 

<y  regardless  of  waveform 
<5  without  loading  the  source 
(9  without  fear  of  instrument  burnout 
<y  without  sluggish  pointer  response 
<y  over  a  wide  range  of  frequencies 
<9  under  steady  state  or  transient  conditions 
<9  with  a  rugged,  portable  instrument 


Na.  VC5  (.S  ••  S  iMrf.) 

QumrtM  Dhitetric 
Ht.  Vai  n  tolOimnl.) 
QumUt  Dht*ctrie 
tU,  VaiO  (.5  H  13  mml.) 
QImm  DM^etrie 


The  Reed  Diotron  power  level  meter, 
built  around  the  novel  thermal  feed¬ 
back  circuit  described  in  the  July  1950 
issue  of 


Piston  type 
variable  trimmer 
capacitors 


_  __  ‘Electronics”,  is  the  only 

RMS  indicator  which  combines 
racy  with  convenience.  The  Diotron, 
basically  an  RMS  voltmeter  with  a 
linear  scale  in  watts  is  ideal  for  direct 
steady  state  measurement  of  signal  and  noise  over  a  band  of 
frequencies  extending  from  audio  thru  video.  The  unusually  fast 
response  of  the  circuit,  which  permits  oscilloscopic  observation 
of  transients  too  rapid  for  the  pointer  to  follow,  gives  the 
Diotron  a  monopoly  in  direct  measurement  of  pulsed  power. 

.  SPECIFICATIONS  . 

LINE  VOLTAGE  RE9UIREMENT  10^125  V.,  5&  60  C/S..  50  watts 

INPUT  IMPEDANCE  . .  1  megohm  shunted  by  25  mmfd  (approx.) 

INPUT  CABLE  CAPACITY .  50  mmfd  (approx.) 

EXTERNAL  INPUT  TERMINATION  600  ohms  shunted  by  25  mmfd  (approx.) 

FREOUENCV  RANGE .  50  C/S.  fo  10  Mc/s.  (measured  at  input  socket) 

INDICATION .  Depends  only  on  RMS  value  of  applied  voltage. 

RESPONSE  TIME .  20  milliseconds  for  frequencies  above  1  Kc/s 

OVERALL  ACCURACY .  ±2%  Of  full  Scale  voltage. 

POWER  SCALE .  Linear 

POWER  LEVEL  RANGES . ' .  1  mw,  10  mw,  100  mw,  1  watt.  10  watts 

into  ^  ohms 

VOLTAGE  SCALE .  Square  law 

VOLTAGE  RANGES  .  0.75  V,  2.4  V.  7.5  V,  24.0  V,  and  75  volts 

OUTPUT  JACK .  For  oscilloscopic  examination.  Full 

scale=  -1-0.75  V. 

INTERNAL  OVERLOAD  POINT .  Peak  Signals  of  four  times  full  scale  reading 

(RMS)  do  not  cause  internal  overloading 

METER  PROTECTION .  Overvoltage  protection  up  to  100  times  full  scale 

SIZE .  .  6"  X  7"  X  12".  Gray  bak^-on  crackle 

finished  metal  with  carrying  handle. 

PRICE  ..  $420.00  F.O.B.  WASH..  D.  C. 


Compare  these  Outstanding  Features 

•  One-piece  tpring  loaded  pitton  and  acrew 
made  of  apeciat  invar  alloy  having  ex¬ 
tremely  low  temperature  coefficient  of  ex- 
panaion. 

•  Silver  band  fuaed  to  exterior  of  preciaioQ 
drawn  quart!  or  glaaa  tube  aervea  aa  ata- 
tionary  electrode. 

#  Piston  dimenaional  accuracy  ia  held  to 
tloae  tolerance  maintaining  minimum  air 
gap  between  piiton  and  cylinder  wall. 

#  Approximately  rero  temperature  coeffi¬ 
cient  for  quart!  and  ±S0  P.P.M.  per  de¬ 
gree  C.  for  glaaa  unita. 

•  “Q”  rating  of  over  1000  at  1  me. 

#  Dielectric  atrength  equala  1000  volta  DC 
at  aea  level  preaaure  and  SOO  volta  at  3.4 
inchea  of  mercury. 

#  10.000  megohma  inaulation  reaiatance 
minimum. 

•  Operating  temperaturea.  —55  C.  to  4-125 
C.  with  glaaa  dielectric.  And  —55  C.  to 
4-200  C.  with  quart!  dielectric. 

^  Over  100  megohma  moiature  reaiatance 
after  24  houra  expoaure  to  95%  humidity 
at  room  temperature. 

Write  for 
Form  No.  199 


To  order,  or  for  further  information,  write  or  phone 


JFD  Mfg.  Co. 
Brooklyn  4 
BEnsonhurst  6-9200 


1048  POTOMAC  STREET,  N.  W. 
WASHINGTON,  D.  C.  DEeatur  TNI 


world's  lar^st  manufacturer 
of  TV  antennas  ^  accessories 
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BINDIX  AVIATION  CORPORATION 

KID  KANK  DIVISION 
lATONTOWN,  NIW  JIKSIY 

wt  SalM:  ItiiJte  liit«fH»ii«l  PivMm,  72  UMi  Avwhm,  N*w  Yarii  II,  N.  Y. 


#  Whenever  DC  is  available, 

Bendix  will  tailor  a  complete 
power  supply  or  motor  from  standard, 
mechanical  parts  to  provide  the  exact  volt¬ 
age— either  AC  or  DC  — called  for  by  your  equipment. 
DYNAMOTORS  —  essentially  DC  transformers  —  will 
supply  one,  two,  or  three  DC  outputs  for  direct  appli¬ 
cation  to  electronic  circuits.  Radio  filtering  and  voltage 
regulation  are  available.  Compact,  efficient  units  can 
be  provided  with  outputs  of  10  to  500  watts. 
INVERTERS  —  will  produce  an  AC  output  for  supply¬ 
ing  transformer-type  power  supplies  or  operating  power 
for  servos,  synchros,  etc.  Standard  models  to  work 
from  28  volts  and  deliver  115  volts,  400  cycles,  single 
or  three  phase  are  available  in  ratings  up  to  2500  VA. 


Frequency  and  voltage  are  closely 
regulated  in  all  models. 

MOTOR  GENERATORS -are  available 
for  furnishing  combinations  of  DC  and  AC 
and  for  various  special  requirements. 

MOTORS  —  for  performing  mechanical  functions  are 
designed  by  Bendix  engineers  for  the  most  efficient 
utilization  of  space  and  power. 

YOUR  POWER  SUPPLY  PROBLEM  will  receive 
prompt  engineering  attention  at  Bendix.  Please  send  a 
complete  description  of  the  performance  required  and 
the  condition  under  which  the  supply  must  work.  You 
will  be  answered  with  detailed  information  and  specific 
recommendations  for  the  most  practical  solution  to 
your  problem. 


DYNAMOTORS,  INVERTERS.  MOTOR  GENERATORS 
Designed  to  meet  the  EXACT  Requirements  of  Each  Application ! 
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ELECTRONS  AT  WORK 


for  conversion  of  codes  into 
printer  characters  may  be  less 
than  100  microseconds  per  char¬ 
acter. 


Electronics  Measures 
Human  Respiration 

Electronics  measurement  of  hu¬ 
man  respiration  is  accomplished  by 
the  polyneumojtraph  shown  in  block 
diagram  form  in  Fig.  1.  Developed 
by  the  staff  of  the  University  of 
Washington’s  psychology  depart¬ 
ment  in  connection  with  the  Air 
Force  arctic-aeromedical  research 
project,  the  device  provides  a  writ¬ 
ten  record  both  of  instantaneous  air 
flow  as  well  as  expired  volume  of 
air  integrated  over  periods  of  one 
minute.  Provision  is  also  made  for 
sampling  and  chemically  analyzing 
the  expired  gases. 

Expired  air  is  carried  through 
a  unidirectional  mask  and  heat  ex¬ 
changer  to  a  laminer-flow,  screen 
orifice.  An  increasing  rate  of  flow 
through  this  flowmeter  results  in  a 
pressure  drop  which  is  measured  by 
the  pressure  transducer.  This  de¬ 
vice  consists  of  a  balanced  capaci¬ 
tance  bridge  composed  of  two  move- 
able  diaphragms  and  three  fixed 
plates.  This  arrangement  effec¬ 
tively  balances  out  accelerational 
effects  in  gas  flow. 

Output  of  the  3,000-cps  oscil¬ 
lator  is  applied  to  the  capacitance 
bridge  and  hence  to  a  linear,  diode- 
bridge  demodulator.  A  portion  of 
the  oscillator  output  is  tapped  off 


Los  Catos  Type  354  Trtodc 
with  tantalum  anode.  Plate 
dissipatioD  it  75  watts. 


Addition  of  Sintercote  anode 
raises  rating  to  135  watts.  Op¬ 
erating  life  more  than  doublet. 


BLACK  & 


ANOTHER  PLUS  for  the  traditional  nine-plus  lives  of 
Los  Gatos  electron  tubes.  Development  by  Lewis  and 
Kaufman  engineers  of  the  exclusive  new  Sintercote  black- 
body  anode  surface  gives  you  tubes  with  much  more 
than  twice  their  former  service  lives. 


EXHAUST 


SINTERCOTE  consists  of  finely-divided  particles  having 
a  high  spectral  emissivity— several  times  that  of  a  bright 
surface.  Result:  Increased  plate  dissipation.  In  addition, 
Sintercote  is  a  strong  getter  which  keeps  Los  Gatos  tubes 
hard  throughout  their  lives;  protects  cathodes  against  ion 
bombardment.  Result :  Increased  life. 

Get  further  details  from  your  regional  Los  Gatos  field- 
engineering  representative,  or  write: 
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FIG.  1 — Block  dlaqrom  ol  tho  poly- 
neumoqroph 
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More  and  more  —  engineers, 
designers,  production  men  and 
purchasing  officials  have  come  to 
regard  Plasticord  and  Plasticote 
Wires  and  Cables  by  Chester  as 
the  standard  of  comparison.  This 
is  because  every  inch  of  these 
dependable  insulated  conductors 
is  made  to  conform  to  exacting 
quality  controls  that  assure  long 
service  life,  and  performance  as 
specified  by  the  factory.  That’s 
the  reason  electrical  men,  every¬ 
where,  look  for  the  Chester 
trademark  when  they’re  looking 
for  the  best! 


K^ANUFACJURERS  Of  QUALITY  Y/IRES  AND  CARLES  FOR  EVERY  P[  Q:  “Rf 


ELECTRONICS -Ausust,  1952 


117 


imim 

STIIIIY 


A  PRIMER  OF 
ELECTRONICS  AND 
RADIANT  ENERGY 


GET  THE 


IProvldM  cl€ttr  «>Tplanatlonii  of  rlM*- 
•  Ironies  and  radtani  eiieixT — what  they 
are  and  what  they  do  for  ue  in  our  daily 
life.  Explains  how  electronics,  protons, 
neutrooa  and  other  composite-energy 
particles  behave — as  well  as  how 
radiant  energy  concerned  with  their 
release  is  used.  Shows  bow  radio  ^ 

and  TV.  light  and  heat,  ultra- 
violet  and  infrared  rays.  X 
rays,  etc.,  work  .  .  .  and  bow 
they  are  produced  and 
controlled.  Includes  ex- 

magnetism. 
radio  circuits 
tubea  fluorescent 
lamps,  etc.  By  Don 
P.  ('averly,  Commer-l 

ctul  Eng*r..  SvlvanlaV —  _  _ 

Elec.  Prod..  Inr.  tn«l 
Kd..  .II.H  pp..  175 
illus..  $.5.50 


HARMONICS,  SIDEBANDS 
AND  TRANSIENTS  IN 
COMMUNICATION 
ENGINEERING 


At  Studied  by  Fourier  and  Laplace 
Analysis 

2  An  authoritative  reference  on  commu> 
•  aleattoa^englneerlng  analyela.  Deals 

not  only  with  the  Laplace.  Fourier,  and 
Taylor  analyses  but  also  with  their  appli¬ 
cation  to  all  Important  phases  of  electricsl 
communlcationa  Shows  how  harmonic 
'ind  transient  analysts  are  applied  to  ra¬ 
dio.  radar,  television,  and  nuclear  elec¬ 
tronic  problems:  fully  treats  sidebsnd 
theory.  Considers  both  the  mathenisticsl 
snd  engineering  viewpoints  throughout. 

_ _  By  C.  I.4)iils  Cucela. 

^  Kes.  Kng'r..  RCA 
l-ah.  Div..  45$  pp.. 
273 


WHEN  YOU  BUY  FILTERS 


RADIO 

ANTENNA 

ENGINEERING 


RESPONSE  CURVES  and 


cases  may  look  alike,  but  component 
quality  and  internal  constmetion  are  the  things  that  determine 
dependability— in  a  filter,  and  in  the  associated  equipment. 


3  Provides  guidance  on  designing  beth 
*  recriving  and  tranamlttlng  antennas 
used  In  potnt-to-polnt.  ground-to-air.  and 
military  communivations — as  well  as  in 
broadcasting.  Includes  advanced  designs 
suggested  by  very-high-frequency  and 
ultra-high-frequency  techniques,  empba- 
Mixing  their  growing  importance.  Large¬ 
ly  deals  with  custom-built  sntennas  up  to 
30  megs.  Shows  how  to  choose  a  site,  how 
to  choose  a  working  frequency,  how  to 
measure  soil  conductivity,  etc.  By  Ed¬ 
mund  A.  l^MMirt,  Chief  Rng*r.«  RCA  Int. 
DIv..  5$3  pp..  3$6  Ulna..  $$.0$ 


TO  BE  SURE  components  are  the  best,  Lenkurt  presses  its  own 
cores,  winds  the  coils,  and  subjects  all  parts  to  the  most  rigor¬ 
ous  checks  possible. 


SHORT-WAVE  RADIA¬ 
TION  PHENOMENA 


IN  A  LENKURT  FILTER,  parts  are  firmly  fastened  to  sturdy 
headers,  connections  made  to  rigid  terminal  hoards.  Units  are 
impregnated,  cased,  and/or  hermetically  sealed  as  required. 


A  Gives  handreds  of  facts,  formnlms.  and 
numerical  examiilea  to  provide  a 
thorough  understanding  of  modern  and 
classical  wave-propagation  concepts.  In¬ 
tensive  treatment  in  3  volumes  explains 
and  shows  application  of  every  frequency 
— from  those  of  shout  30  megs,  per  sec.,  to 
the  highest  radio  frequencies  in  prarticsl 
use.  By  .August  Hund.  McGraw-Hill  Radio 
Communications  Meries.  2  vols.  (not  sold 
M-nurately).  1382  pp..  97 
tables.  394  lltus.,  $20.00 
(available  on  terms.) 


LENKURT  FILTERS  are  engineered  and  built  to  your  most  ex- 
aaing  specifications  on  delivery  schedules  to  meet  any  quantity 
need  by  Lenkurt  Electric  Company— largest  independent  man¬ 
ufacturers  of  telephone  toll  transmission  equipment. 


McGrsw-Hill  Booh  Cs  .  McGRAW^HLi 

330  W.  42h0  St..  NYC  M 

Send  me  book(i)  checked  below  tor  10  days’  ezaml- 
nstioQ  on  spproral.  In  10  dsyo  1  will  reolt  for 
liookfe)  I  keep,  plus  few  crats  delivery,  snd  return 
unwanted  books  postpaid.  (We  pay  delivery  if 
you  remit  with  this  coupon — sams  return  prlv- 
ll<-ire. ) 

□  1.  Caverly— FRIMCfl  OF  ELCCTBONICg  A 
RAD.  ENERGY.  tt.M 

O  2.  nicrla— HARMONICS.  SIDEBOARDS  A 

TRANS.  IN  COMM.  ENG..  tO.OO 

ax  Taport-  RADIO  ANT  ENG..  S9.00 

4.  Hund— SHORT-WAVE  RADIATION  320.00 
rayable  i‘>  In  lU  da.  A  $  per  mo. 

<l*rtnt » 

Name . 

Addreia . 

City . Zone _  State . 

Company  . 

Position  . FL  K  ■’•2 

This  Siler  apsliss  ts  U.  S.  only. 


LENKURT  ELECTRIC 
SALES  COMPANY 

$^  Carlos  1  Callfprnlo 


( 
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Best  News  In  Years! 


n/ogem 

mfcants 

tookatt^e 


for  winding  these  coils,  accurately! 


External  Controls  Reduce  Set-Up 
Time  and  Speed  Up  Your 
Production 

Do  your  winding  schedules  call  for  both 
long  and  short  runs ...  for  a  wide  variety 
of  coil  sizes? 

If  so,  this  modem  Leesona®  No.  108 
Coil  Winder  was  made  to  order  for  you. 
Even  a  trainee  can  set  it  up  in  a  matter  of 
minutes.  Select  gearing  for  wire  size,  ad¬ 
just  winding  length  and  turns  per  layer 
with  only  four  finger-tip  controls.  Set  the 
counter  and  speed  control .  .  .  and  start 
winding.  Nothing  could  be  simpler! 

You  gel  accurate  coils,  too  .  .  . 

even  with  |44  wire.  Leadscrew  traverse 
and  quick  reversing  clutch  provide  more 
positive  control  of  wire  layer  and  prevent 
crossed  turns.  Manual-feed  paper  shelf  is 
adjustable  up  and  down,  in  and  out  for 
more  accurate  insertion.  Indicators  help 
operators  time  paper  feeding  acciuately 
even  at  high  speeds. 

Other  new  features  speed  up  lead  and 
tap  preparation,  marking  and  arbor 
transfer. 

Bulletin  108>A  describe  all  the  ways 
this  versatile  Leesona  No.  108  Coil 
Winder  improves  coil  quality  and  in¬ 
creases  production.  Write  for  it  today. 


IIISONA  NO.  10S  con  WINOIt,  award  winner  in  the  11th  Annual  Product  Design 
Competition  sponsored  by  "Electrical  Manufacturing,**  meets  the  demand  for  a  modem 
manual  paper  feed  machine  for  winding  paper  insulated  coils  in  multiple  or  ‘‘stick’*  form. 
It  winds  ctAls  horn  #20  to  #44  (A.W.O.)  in  coil  lengths  from  %  in.  to  3%  in.,  in  diameters, 
up  to  S  in.  round  or  square. 


UNIVERSAL  WINDING  COMPANY 


P.  O.  Box  1605,  Providence  1,  R.  I. 


For  winding  coils  in  quantity 
accurately  .  .  .  automatically 
use  Universal  Winding  Machines 
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Ecoiiomiral  TV  Linearity 
Test  (Generator 

By  Frank  J.  Burris 

San  Francisco,  Calif. 

No  DIRECT  metallic  connection  to 
the  receiver  under  test  is  required 
with  the  television  linearity  test 
generator  described  herein.  Output 
lead  connections  from  the  tester  are 
placed  close  to  the  i-f  tubes  of  the 
receiver  when  making  adjustments. 
This  procedure  is  possible  because 
I  the  output  test  oscillator  is  modu¬ 
lated  for  both  the  horizontal  and 
vertical  bar  patterns  on  the  i-f 
band.  The  fundamental  covers  fre¬ 
quencies  from  20  to  27  me  and  the 
second  harmonic  is  suitable  for  re¬ 
ceivers  in  the  40-mc  i-f  band. 

A  dpdt  switch  is  incorporated  in 
the  tester  for  selection  of  either  the 
horizontal  or  vertical  pattern.  No 
vai  iable  control  of  the  output  of  the 
de\ice  is  required  since  the  gain 
may  be  conveniently  controlled  in 
the  receiver  or  by  the  placement  of 
I  the  pickup  lead. 

!  Other  features  of  the  instrument 
include  stable  operation,  ease  of  ad¬ 
justment  and  low  cost.  Even  if 
all  the  components  are  procured 
new,  the  total  cost  should  not  exceed 
ten  dollars. 

Referring  to  the  schematic  dia- 
j  gram  of  Fig.  1,  the  bar  generator  is 
i  composed  primarily  of  a  Hartley 
j  shunt-fed  oscillator  consisting  of  V, 
operating  through  the  cathode- 
'  tapped  coil  Li  or  L~,  depending  upon 
I  the  position  of  S_..  For  horizontal 


Tbt  new  G-R  Type  1183-T  T-V  Station  Monitor 

meets  all  of  the  requirements  of  the  FCC,  including  those 
recently  established  for  offset  operation.  This  instrument  — 
the  first  UHF  Monitor —is  another  example  of  the  pioneering 
in  engineering,  design  and  workmanship  which  has  charac- 
tenzed  G-R  monitoring  equipment  since  the  beginning  of 
broadcasting.  Stability,  accuracy,  ease  of  operation  and  main¬ 
tenance,  dependability  and  long  life  are  optimum.  The  G-R 
trademark  guarantees  trouble-free  operation  with  a  minimum 
of  maintenance. 

Prices:  Type  1183-T  T-V  Station  Monitor -from  $2435  to  $2535 
depending  on  frequency  bands 


ELECTRONS  AT  WORK  (contiiiiKd) 

the  output  cathode  follower  and  also 
applied  t>i  the  demodulator.  De¬ 
tector  output  is  likewise  takei\  off 
a  cathode  follower.  In  the  tidal- 
flow  recoiding  channel,  this  voltage 
is  applied  to  a  four-stage,  direct- 
coupled,  d-c  amplifier  and  hence  to 
!  a  recording  potentiometer. 

I  The  one-minute  integrating  cir- 
j  cuit  resembles  the  tidal-flow  circuit 
I  except  for  the  long-time-constant, 
i  R-C  integrating  network  which 
:  sums  up  the  tidal  rate  of  flow  over 
I  successise  one-minute  intervals. 

I  For  further  details  .see  “Elec- 
I  tronic  Folyneumograph”  by  A.  C. 
Young  and  others,  published  by  the 
Air  Material  Command,  Wright- 
Patterson  A.F.B.. 
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ELECTRONS  AT  WORK  (cmtimwd) 

patterns,  it  has  been  found  advan¬ 
tageous  to  use  at  least  12  or  13  bars. 

To  obtain  the  horizontal  effect, 
the  bar  generator  must  oscillate  at 
a  stiffly  blocked  frequency  of  about 
13  X  60  or  780  cps.  Unless  the 
oscillator  is  well  blocked,  the  bar 
edges  will  present  a  sine-wave  dif¬ 
fusion  shading  characteristic  in¬ 
stead  of  the  clear  and  sharp  narrow 
lines  which  are  more  desirable.  The 
blocking  action  requires  that  the 
grid  of  Vi  must  be  heavily  dis¬ 
charged  on  each  pulse  so  that  the 
plate  current  will  remain  at  zero  for 
considerable  time  out  of  each  cycle. 
Use  of  heavy  feedback  and  a  large 
coupling  capacitor  allows  this 
action. 

Since  L,  may  be  one  of  the  cheap¬ 
est  models  of  a-f  push-pull  output 
transformers,  the  one-to-one  feed¬ 
back  ratio  of  the  primary  section 
can  be  adjusted  through  the  size  of 
the  grid-coupling  capacitor  and 
gridleak  to  vary  the  number  of  pat¬ 
tern  bars.  The  voice-coil  secondary 
may  be  disregarded  unless  a  source 
of  audio  signal  is  needed  for  other 
test  purposes.  In  general,  the  | 
larger  the  coupling  capacitor  or  the  i 
greater  the  value  of  gridleak,  the  | 
fewer  the  number  of  horizontal  | 
bars.  I 

The  bar  generator  must  have  ' 
good  stability  becau.se  when  testing 
a  receiver  by  this  means,  both  the 
receiver  vertical  and  horizontal 
sync  circuits  receive  their  timing 
control  from  the  bar  generator.  | 
This  applies  to  most  linearity  gen-  ' 
erators.  A  voltage-regulator  tube  i 
U.  is  placed  in  shunt  with  the  plate-  ; 
current  supply  to  the  generator  to 
keep  the  oscillator  stable.  ' 

The  vertical  bar  section  of  the 


.fr  FEATURES 

"  modulation  and  frequency  deviation  of  aural 
and  visual  transmitters  —  terminals  for  re¬ 
mote  metering. 

it  Overmodulation  alarm  for  aural  trans¬ 
mitter  —  lamp  flashes  when  modulation  ex- 
ceeds  predetermined  level. 

it  High-fidelity  audio  output  for  distortion 
and  noise-level  measurements,  and  for  audio 
monitoring  —  residual  noise  level  is  down 
65  db  or  belter  for  25  kc  deviation. 

it  Sensitivity  I  volt,  or  better,  on  high  im¬ 
pedance  input;  500  mw  or  less  on  low,  for 
both  aural  and  visual  inputs. 

★  Excellent  signal-to-noise  ratio  through 
channel  S3. 

it  Separate  heater  inputs  allow  direct  con¬ 
nection  of  crystal  oven  to  station  stand¬ 
by  power. 

★  Highly  stable  temperature-controlled  mas¬ 
ter  crystal  oscillator  —  stability  ±0.5  parts 
per  million  for  10  days,  or  better  —  output 
level  read  on  panel  meter. 

★  Counter-type  discriminator  linear  to  bet¬ 
ter  than  0.1%  for  ±  100  kc  range,  permitting 
accurate  distortion  measurements  and  cen¬ 
ter-frequency  indications  reliable  even  with 
heavy  modulation. 

★  New  Cabinet  arranged  for  maximum 
heat  dissipation  and  easy  removal  for 
servicing. 


Large-scale  illuminated  meter  continu¬ 
ously  indicates  frequency  deviation  of 
aural  transmitter  in  terms  of  highly 
stable  crystal  oscillator.  Zero  correc¬ 
tion  for  crystal  oscillator  easily  accessi¬ 
ble  from  panel,  to  compensate  for  long¬ 
time  drift. 


Continuous  indication  of  frequency  de¬ 
viation  of  visual  transmitter  in  terms  of 
same  master  crystal  is  provided  by  this 
large-scale  meter.  Overall  stability  is 
*  (0.5  parts  per  million  -f  100  cycles)  for 
10  days. 


Modulation  in  both  percentage  and  db 
is  indicated  continuously  on  this  meter. 
Panel  switch  selects  either  peak,  or  both 
peaks  simultaneously.  Meter  ballistics 
meet  FCC  requirements. 

Wr*s  hr  Ik*  n$t-r  r-VMOmO»  Mhih 


GENERAL  RADIO  Company 


FIG.  1 — Schsmalic  diaqrom  oi  the  linsor 
Ity  tMt  generator  lor  tv  adlustment 


Since  1915— Designers  and  Manufacturers 


of  Electronic  Test  Equipment 


BURGESS  BATTERY  COMPANY 

DEPI  E-S  FREEPORT,  ILLINOIS 


W/fm  Zimeis 
Unimportant 


Its  control  is  anybody's  job.  But  when  it  involves  an 

intricate  problem,  the  concern  that  may  be  depended  upon 
to  correctly  solve  it  is  the  A.  W.  Haydon  Company 


Thoroughly  experienced  timing  engineers  assure  prompt,  accurate 
solutions  to  the  most  difficult  of  proposed  applications. 


■^c  0  M  P  A  N  Y 

235  NORTH  IlM  STRUT 
WATIRRURY  30,  CONNICTICUT 
ItSIfR  ill  MllltiCtllC  It  lllcthcll  lillll  Illicit 


Through  detailed  analysis  of  your 
product  requirements,  Carol  Cable 
engineers  can  often  recommend  wire, 
cable  and  wiring  as.semblies  that 
improve  product  performance  and 
reduce  costs. 

Carol  products  are  manufactured 
under  closest  laboratory  control  in  a 
complete  wire  mill.  Facilities 
cover  all  wire-making  operations, 
from  drawing  of  wire  to  formulation 
of  insulating  materials.  This  close 
integration  assures  efficient  service 
to  you  .  .  .  and  dependable  perform¬ 
ance  of  Carol  products.  Let’s  work 
together  on  your  applications;  write 
to  us  today! 


I^^^jlabflityy  and  unlform,^  f 

^gt^level  performance  are  j 

Ibacked  by  mtfre  years  of  engi- 

neering  “know-how”  than  any 

other  batteries.  The  mainte- 

nance  of  highest  quality  always 

is  the  reason  why  2  out  of  3  en-  ^*1^^ 

gineers  prefer  Burgess ...  by  independent  survey. 

Check  for  your  local  source  of  supply  or  write  nowi 

WRITI  FOR  INGINilRING  MANUAL  AND  CHICK 

B  SHUT— No  obligation.  By  return  mail  you  wrill  re¬ 
ceive  the  FREE  Engineering  Manual  listing  the  com¬ 
plete  line  of  Burgess  Batteries  together  with  detailed 
speciEcations;  also  the  Burgess  "Check  Sheet”  on 
which  you  may  outline  your  battery  requirements  in 
the  event  that  the  battery  you  need  has  not  already 
been  developed.  Address: 
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''SEE  YOU  AT  THE  POLLS!" 


Nobody  knows  for  sure  how  it  started— this  line  about  “See  you  at  the  Polls!” 
we’re  hearing  all  over  these  days. 

Best  explanation  seems  to  be  that  it  came  from  that  state  candidate  out 
west.  .  .  .  His  opponent  in  a  debate  got  all  riled  up  and  challenged  him  to  fight 
it  out  in  the  alley. 

But  he  said— “I’ll  settle  this  the  AMERICAN  way— I’ll  see  you  at 
the  polls!”  And  the  audience  picked  up  the  chant. 

Now  everybody’s  saying  it— and  on  Nov.  4  everybody  will  be  doing  it! 
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ELECTRONS  AT  WORK  (continued) 

generator  utilizes  the  same  Hartley- 
oscillator  principle  with  the  same 
tube  V,,  gridleak  and  plate  load  as 
formerly.  By  means  of  S„  the  tank 
circuit  L,  may  be  inserted  into  the 
oscillator.  This  speeds  up  the  oscil¬ 
lator  to  allow  about  19  vertical  bars 
over  the  raster.  In  this  case  the 
oscillator  frequency  will  be  about 
19  X  30  X  525/1,000  or  299.25  kc. 
A  tank  circuit  suitable  for  this  fre¬ 
quency,  with  ample  blocking  inter¬ 
val,  may  consist  of  a  center-tapped 
inductance  coil  of  400  turns  of  No. 
32  plain  enamelled  wire,  wound  on 
a  wooden  bobbin  li  in.  in  diameter 
and  i-in.  long  together  with  a 
lOO-tijif  fixed  capacitor  in  shunt 
with  a  50-|x(Lf  variable. 

Bearing  in  mind  what  was  stated 
previously  concerning  oscillator 
stability  and  its  effect  upon  pattern 
design,  it  become  apparent  that  the 
vertical  bar-pattern  generator  must 
be  stable  to  even  a  higher  degree. 
For  the  purpose  of  closely  adjusting 
the  oscillator,  the  shaft  of  C„  or 
the  knob  of  the  tuning  slug  if  such 
a  type  coil  is  used,  is  extended 
through  the  panel  for  ease  of 
adju.stment. 

With  the  addition  of  the  simple 
power  supply,  the  generator  might 
be  considered  available  for  duty  at 
this  point  by  taking  a  tap  off  the 
oscillator  output  of  V,  directly  to 
the  video  amplifier  input  of  the 
receiver.  Extended  facility  may  be 
realized  by  adding  an  output  oscil¬ 
lator  circuit  consisting  of  the  dual 
triode  F,  which  functions  as 
another  shunt-fed  Hartley  oscillator 
at  i-f,  cross-bar  modulated  and  iso¬ 
lated  from  the  the  load  by  means  of 
the  grounded-grid  cathode-coupled 
section  of  V,. 

For  the  o.scillator  portion  of  Fj, 
the  tank  circuit  consists  of  20  turns 
of  No.  32  plain  enamelled  wire, 
wound  on  one  of  the  A-in.  slug- 
tuned  forms  such  as  found  in  con¬ 
ventional  tv  intermediate  amplifier 
transformers.  If  the  tuning  capac¬ 
itor  C,  of  50  (ijjif  is  not  u.sed  in  the 
circuit  and  the  tuning  range  is  cov¬ 
ered  by  means  of  the  slug  only,  the 
•slug  control  should  be  extended 
through  the  panel  for  ease  of  ad¬ 
justment  to  the  i-f  of  the  receiver. 

It  is  advantageous  to  use  the 
capacitor  with  a  broadly-calibrated 
dial  on  the  control  panel  because  the 
i-f  can  be  set  more  quickly.  This 


From*  No.  100 


Model  No.  FUCZl 


A  small  fractional  H.P.  all-purpose  electric  motor  completely 
waterproof  and  capable  of  instant  operation  even  after  long 
periods  of  submersion  in  sea  water.  Another  example  of 
EAD’s  engineering  know-how! 


A.C.  Single  phase  capacitor  or  3  phase  squirrel  cage  motor. 
Induction  or  synchronous  •  Reversible  rotation  •  115V  or 
220V  •  60  or  400  cycles  •  1/15  H.P.  to  1/3  H.P.  •  900 
RPM  to  12,000  RPM  •  Continuous  or  intermittent  duty  • 
Meets  military  specifications  for  corrosion  resistance,  fungus- 
proof,  humidity,  shock  and  vibration. 

Motor  can  be  furnished  totally  enclosed  or  open,  with 
terminals  or  connectors  as  required.  Can  be  mounted  for 
operation  in  any  position.  Will  function  elTiciently  in 
ambient  temperatures  up  to  Tl'C. 

APPLICATIONS 

Driving  fans,  blowers,  pumps,  generators  and  antennas. 

Solving  special  problems 

-  is  routine  at  EAD - 

If  your  problem  involves  rotating  electrical  equipment, 
bring  it  to  EAD.  Our  completely  staffed  organization  will 
modify  one  of  our  standard  units  or  design  and  produce 
a  special  unit  to  meet  your'-most  exacting  requirements. 


EASTERN  AIR  DEVICES,  INC 


5S5  DEAN  STREET,  BROOKLYN  17,  NEW  YORK 
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R«xoUt«  1422  haa  ba«n  ap^cific^y 
dasignad  <md  daralopad  to  maai 
tka  growing  naad  for  a  lightwaighi 
—  low  coat  U.  H.  F.  inaulaling 
aototioL 

■aselila  1422  ia  cnroilablo  for  im- 
madiota  daliaary  aa  cantarlaaa 
ground  red  in  any  diamalar  up  to 
I".  Alao  cent  in  larger  diamalar 
roda  and  ahaala. 

Maato  |AN  P-77  and  MIL-P-77A  apac- 
iSeattons. 

Tha  unuauol  chamical  inartnaaa  and 
phyaical  propartiaa  of  RaxeUta  1422 
oDow  ita  uaa  whara  other  aaotoriola 
fail. 

For  Bta  fa:  conaactert,  coaxial  can- 
aaetert.  wavageida,  aataaaas,  laadx 
aad  ipaeort,  spraodari  eed  air 
waaad  ceil  tapparti,  call  forma. 


tamplat.  Oar  aa> 
giaaarlag  staff  it  al< 
ways  at  yaar  dia- 


THE  BEX  COBPORATION 

61  LANOSDOWNE  STREET 


CAMBRIDGE  39.  MASS. 


Photographic  comportton  of  th«  now  G*E  Drown-ovol  copocitors  (in  color)  and  tho  convontional  units  thoy  roploco,  showing  sovings  in  sizo. 

New  General  Electric  Capacitor 
is  Smaller,  10  to  20%  Lower  in  Price 


These  fixed  paper-dielectric 
hermetically-sealed  capacitors 
offer; 

*  Reduced  costs— 10  to  20% 

*  Savings  in  size  and  weight 

*  Double-rolled  seams 

*  Drawn-steel  cases 

*  Savings  In  critical  materials 


If  you’re  using  fixed  paper-dielectric  capacitors  with  case  styles  (d*  3 
anti  (!P70  in  ratings  from  1  to  10  muf,  600  to  15(X)  volts  d-c  or  330  to  6  0 
volts  a-c — these  Drawn-oval  units  offer  you  improved  reliability  in  adi  i- 
tion  tj>  an  opportunity  for  reducing  the  size,  weight  and  cost  of  the  eh  c- 
trical  equipment  you  manufacture. 

In  the  new  Drawn-oval  capacitors,  we  get  minimum  seam  length  »y 
using  drawn-steel  cases,  attaching  the  capacitor  covers  with  a  doub  e- 
rolled  seam  of  proven  reliability.  This  construction  results  in  a  light  ir, 
yet  stronger  capacitor.  Actual  savings  in  size  and  weight  vary  with  a  se 
style  and  rating  but  they  can  amount  to  as  much  as  .30%. 

This  new  construction  has  enabled  us  to  increase  output  w|  lie 
eliminating  some  critical  materials.  The  resulting  savings  are  passed  Dn 
to  you  in  the  form  of  shorter  shipments  and  lower  prices.  Prices  averse 
10  to  20%  lower  than  standard  capacitors,  again  depending  upon  case 
style  and,  of  course,  quantity  ordered. 

For  more  information  on  the  new  G-E  Drawn-oval  capacitors,  their 
ratings,  dimensions  and  prices,  see  your  local  C-E  apparatus  sales  repre¬ 
sentative  or  write  for  Bulletin  GEA-5777.  .\ddress  Section  407-311, 
General  Electric  Company,  Schenectady  5,  N.  Y. 
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ELECTRONS  AT  WORK 


arrangement  also  allows  a  quick  re¬ 
ceiver  i-f  checkup  since  the  bars 
may  be  brought  out  at  maximum  in¬ 
tensity  at  the  optimum  of  any  par¬ 
ticular  frequency  adjustment.  The 
oscillator  tank  circuit  should  be  ad¬ 
justed  to  cover  a  fundamental  range 
of  about  19  to  27  me.  The  second 
harmonic  of  the  lower  frequency 
will  accommodate  the  receivers  hav¬ 
ing  40-mc  i-f  bands. 

The  fourth  and  final  element  of 
the  instrument  consists  of  the 
power  supply  comprising  a  midget 
power  transformer,  a  65-ma  selen¬ 
ium  rectifier  with  protective  re¬ 
sistor  R,  and  the  filter  consisting  of 
Rt  and  the  dual  capacitor  C.. 


VARIABLE  SPEED  DRIVES 


Two*Tube  Square<Law 
Detector 

By  David  M.  Goodman 
Engineerino  Research  Divtoion 
New  York  University 
New  York,  New  York 


The  problem  of  measurement  is 
acute  in  the  field  of  electronics. 
One  fundamental  problem  which 
has  existed  for  many  years  is  the 
measurement  of  nonsinusoidal 
waveforms. 

The  only  description  of  a  non¬ 
sinusoidal  waveform  that  is  entirely 
correct  would  be  an  instantaneous 
plot  of  amplitude  versus  time.  In 
the  case  of  a  recurrent  waveform 
the  problem  is  simplified  to  the  ex¬ 
tent  that  the  graph  need  only  repre¬ 
sent  one  cycle  of  the  wave.  In  the 
case  of  a  nonperiodic  waveform  the 
development  of  an  instantaneous 
picture  can  only  be  used  under  very 
limited  circumstances.  For  general 
application,  such  a  picture  is  quite 
unsatisfactory  from  a  practical 
viewpoint. 

To  overcome  this  difficulty  the 
concept  of  root -mean-square  values 
was  adopted  which  equates  the  heat¬ 
ing  power  in  an  a-c  circuit  to  that 
in  a  d-c  circuit.  This  concept  has 
its  difficulties  too,  in  that  the  aver¬ 
aging  period  over  which  the  wave 
is  investigated  has  a  considerable 
bearing  on  the  indication. 

The  application  of  vacuum-tube 
circuits  for  the  measurement  of 
rms  quantities  has  been  attempted 
many  times  and  has  met  with 
partial  success  in  the  past.  By 
proper  choice  of  operating  poten- 


•  Compoct!  Only  ovtroll 

•  Light!  Weigh  only  5'^  oz. 

•  Continuously  voriobU  sptods  ovor  o 
wide  ronge 

•  Knob,  lever,  push-rod  or  geor  control 
(lever  control  illustrated) 


•  Rotation  in  either  direction 

•  Cooxiol  shafts  for  in-line  conitrvetiofi 

•  Roll-bearings  throughout 

•  Completely  sealed 

•  Permanently  lubricated  for  trouble-frt# 
high/low  temperature  service 


•  Operate  in  any  position 

Write  for  Bulletin  99 


FIXED  RATIO 
SPEED  ( 
CHANGERSf 

(Gear  Type) 


•  Anli-bockloth  unih  . . .  virtually  loro 
backloth  in  aithar  diroction 

•  CompInUly  Molnd 

•  Pnrmonnntly  lubricaind 


•  Only  1.0S0'  diomnlnrl 

•  SingU  Mclion  waighi  only  3  or 

•  STANDARD  rotiot  from  10:9  to  531.441:1 1 

•  Hobbod  goon  for  tmooth,  prociiion  running 


•  Mount  in  any  position 

Write  for  Bulletin  100 


MINIATURE  COMRINATION  FIXED  AND  VARIABLE  SPEED  CHANGERS 

For  applications  requiring  variable  speed  at  a  reduced  nominal  output  speed, 
combinations  of  Metron  Variable  Speed  Drives  and  Fixed  Ratio  Speed  Changers 
are  available  in  compact,  integral  units.  Ask  for  Technical  Data,  or  write 
giving  your  requirements  for  prompt  engineering  recommendations  and  prices. 

METRON  INSTRUMENT  COMPANY 

440  Lincoln  Stroot  •  Donvor  9,  Colorado 
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THE  ONE  SOURCE  FOR  ANY 


BUSS  offers  the  most  complete  line 
of  fuses  for  Television. ..Radio... Radar. .r 
Instruments . . .  Controls . . .  Avionics . . . 
in  standard  types  and  dual-element 
(slow  blowing)  types. 

By  using  BUSS  as  your  one  source 
for  fuses  you  simplify  your  buying, 
stock  handling  and  records. 

Every  BISS  Fuse  is  Electronically  Tested... 

in  a  sensitive  device  that  rejects  any 
fuse  that  is  not  correctly  calibrated, 
properly  constructed  and  right  in  all 
physical  dimensions.  This  means  every 
BUSS  Fuse  is  a  good  one. 

Manufacturers  and  servicemen 
throughout  the  country  have  learned  that 
they  can  rely  on  BUSS  fuses  for  depend* 
able  protection. 

If  You  Have  a  Special  Protectiou  Problem... 

let  a  BUSS  engineer  help  you.  He  has 
at  his  command  the  world’s  largest  fuse 
research  laboratory  and  the  world’s 
largest  fuse  production  capacity. 


BUSSMANN  Mfg.  Co.  (Division  of  McGrow  Eloccrk  Co.) 
Universicy  oc  Jefferson,  Sc.  Louis  7,  Mo. 

Pfeose  send  me  bulletin  SFB  contoltUnc  complete  focts  on 
BUSS  small  dimension  fuses  and  fuse  holders. 


Send  iUe  Goufutut  I 

FOR  MORE  FACTS...  I 


Compan}/. 


BUSSMANN  MFG.  CO.  D«»fj/se  MtCrsw  Ehctrit  Ctmpsity, 
Univertity  at  Jefferson,  St.  Louis  7.  Mo. 
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CUSTOM  BUILT 

ELECTRICAL  ENCLOSURES 
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•  ELECTRONIC 
DESIGN  ENGINEERS 

•  TECHNICAL  WRITERS 

•  DESIGN  DRAFTSMEN 

•  PHYSICISTS 


W^tii^ouse 

offers  you 

SECURITY  AND 
OPPORTUNITY 

EE's  and  ME's  with  over  3  years 
experience  ...  a  number  of  excellent 
positions  are  now  available  in  our 
Electronic  &  X-ray  and  Air-Arm 
Divisions  for  work  on: 


you  CAN  Bi  SURE...IP 

"\^stinghouse 


•  Broadcast  Transmitters 

•  Power  Line  Carrier 
Communication  Equipment 

•  Railroad  Radio 

•  Radio  Frequency  Heating 

•  Medical  and  Industrial  X-ray 

•  Commercial  Radar 

•  Balancing  Equipment 

•  Military  Radar  (ship,  ground, 
airborne) 

•  Military  Transmitters 

•  Specialized  Electronic 
Equipment 

•  Fire  Control  Systems 

•  Automatic  Pilots 

•  Guided  Missiles 


Camrel  Desks  •  Cubicles  •  Pectricel  Csdilwets  wial  Pisteseres 
Omdeer  Pectricel  Pidesures  e  InstreMent  Deeels  e  Ceetrel  Denels 
Treesfereier  Teeks  e  Test  Steeds  e  Switek  Peer  Heuslegc  e  Leevres 


Seed  resume  of  experience  end  edu¬ 
cation  to;  Manager  of  Industrial 
Relations,  Westingfaouse  Elec¬ 
tric  Corp.,  2519  Wilkens  Ave., 
Baltimore  3,  Md. 


If  you  arc  using  your  greatest  skill 
in  a  defense  industry,  do  not  opply. 


One  unit ...  or  hundreds  . . .  KIRK  &  BLUM  has  the  men,  ex¬ 
perience  and  equipment  to  fabricate  any  sheet  metal  enclosure- 
cubicles,  cabinets  or  control  panels — to  exacting  specifications. 
We  specialize  in  custom-built  parts  and  assemblies  of  sheet 
steel,  light  plate,  stainless,  aluminum,  monel  and  other  alloys  in 
gauges  to  vi". 


Write  now  for  more  detailed  information  .  .  .  and  your  copy  of 
the  latest  KIRK  &  BLUM  Electrical  Enclosures  Catalog  . . .  pro¬ 
fusely  illustrated.  For  prompt  quotation,  send  your  prints  to  the 
KIRK  &  BLUM  MFG.  CO.,  3211  Forrer  St.,  Cincinnati  9,  O. 


Check  ThuM  Outttondlna  IciMfltc 
Top  pay,  ideal  working  coodi- 
tioos,  advancement  on  merit, 
graduate  study  opportunities, 
employee  scholarships,  paid  re¬ 
location  expenses,  Baltimore  lo¬ 


cation. 


A  GRADE  FOR  EVERY  NEED! 

Diometers — wall  thicknesses  and  lengths  to  meet  regular  or 
special  adaptations. 

IN  RADIO  AND  TELEVISION  their  use  it  almost  universol.  They 
hove  high  insulation  resistance  and  low  moisture  obsorption.  Their 
low  dielectric  loss  is  suitable  for  ultra  high  frequency  applications. 

IN  ELECTRIC  MOTORS  for  armature  shaft  spacers,  insulators, 
brush  holders,  ond  many  similar  force-fit  opplications  requiring 
machining,  Clevelite  is  particularly  suitable. 

IN  RELAYS,  CONTROLS,  SELENIUM  RECTIFIERS,  the  various 
grades  of  Clevelite  Phenolic  Tubing  hove  special  properties  rhot 
guorantee  complete  satisfaction. 


CLEVELITr  and  COSMALITE^ 

LAMINATED  PHENOLIC  TUBING 


ore  more  thon  ever  before — the  first  choice  in  the  electronic  and 
eicctricol  industries. 

They  combine  proven  performance  with  low  cost  ond  excellent 


Wherever  high  dielectric  strength,  low  moisture  obsorption,  phy¬ 
sical  strength,  low  loss  ond  good  mochineobility  ore  of  prime 
importonce  ...  the  combined  electrical  ond  physicol  properties  of 

CLEVELITE  and  COSMALITE 
are  essential. 


IMMEDIATELY  AVAILABLE! 
Tell  us  your  needs. 


1»^CLEYELAHDC0HTAIHER(S 

•SM  BABBIKTON  AVI.  ClIVILANO  t,  ONIO  i 

ruurw*wasMisawic«s«»w^wu,wi«.o.iini.Di«mo,<..i>i.nv,)M...s„»H.jL  i 
neensnn  mvisiON  a  OmM.  ai*  I 

k  CAWAwnw  ruwti  naoi  l■l^■rc■lu^>l■^c■■■ewu<.e^a1l.oa»n»  f 


Mew  veen  neiA  nt  Muetnv.  tMCsrrxM  Mt.lnsr  oeAMOt.  M.1  j 
NnriNetAMO  nsriniaetwtco.uinsAuiie. wKrittitroeo.coHM  1 
oucneonein  nnsnc  ruenie  smm.  ssis  M.eAvswtwooe  eve.  oecAeo  B 
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ACCESSORIES 

for  the  “AH”  Serm 


FIG.  1 — ChaiactcrlaUc  oi  the  «quare-Iaw 
detector 


tials  and  by  suitable  choice  of 
screen  degeneration,  it  has  been 
possible  to  develop  a  square-law 
detector  with  a  useful  operating 
range  of  nine  volts  peak-to-peak  in 
the  grid  circuit  of  a  6AH6  vacuum 
tube.  A  brief  description  of  the 
theory  follows. 

By  definition 


ft, 

»p  -  I  9«.  d«» 


which  expresses  the  plate  current 
of  a  vacuum  tube  as  a  function  of 
the  transconductance  and  applied 
signal  about  an  operating  point  t„. 
If  over  the  operating  range 
then 

••  gm.  +  ke. 


For  an  input 
e,  ^  A  sin  at 

k  4* 

i,  =  Smo  X  gin  «/  +  ^ - 1- 


For  a  multiple  signal  input 


n 

e,  =  ^  j4i  sin  w,< 
i  =  1 

the  plate  current  is 

n 

»»  ”  2)  sin  + 

»  =>  1 


n 

k 

i  4:  y  =«  1 

^tysin  w,0  -f-  ip, 

Thi.s  last  equation  requires  inter¬ 
pretation.  The  first,  or  repeat  term, 
1  represents  the  fundamental  cur- 


CANNON  ELECTRIC 


Since  1915 


Factories  in  Los  Angeles.  Toronto,  New  Haven.  Benton  Harbor.  Rep¬ 
resentatives  in  principal  cities.  Address  inquiries  to  Cannon  Electric 
Company.  Dept  H>120«P.  O.  Box  7S»  Lincoln  Heights  Station,  Los 
Angeles  31.  California. 


Here  is  the  answer  to  a  frequent  question  we 
receive  from  people  eveiy where.  Yes,  Cannon 
does  make  a  complete  line  of  accessories  to  be 
used  in  conjunction  with  the  AN  Series  of  con¬ 
nectors.  Complete  engineering  data  on  each  of 
these  is  given  in  the  Cannon  AN  Bulletin,  avail¬ 
able  on  request. 


CANNON 

PLUG 


o^RAmc 


ItESPOHDS  TO  ’A 


Teltphont 
Typ#  2QA 


Htrmelicjlly  Sc«l«d 
Typ«  4001S 


Hfrmeticptty  $«aM 
Type  20366-1 


Another  Neie  Relay! 


•compact,  lightweight.  RUGGE^te^ 

1 

'■’***' 

^  1  — 

1 

1  •  U  TO  20  AMPERE  CAPACITY 

’  ,'  i) 

I 

....  i 

L 

Sets  a  New  High  in 
Performance,  Efficiency  and  Ecmomy! 

The  new  Phil-trol  Type  33  Relay  is  another  triumph  of 
Phillips  designing  and  engineering.  It  is  an  important 
addition  to  the  complete  line  of  Phil-trol  Relays  that 
enables  you  to  select  the  type  practically  tailor-made  for 
your  particular  needs. 

The  Type  33  Phil-trol  Relay  is  of  single  coil  design  and 
box  shape  construction.  Armature  and  frame  construc¬ 
tion  of  a  type  that  affords  fast  action  in  both  operation 
and  release.  Contacts  are  quickly  and  easily  pressure  ad¬ 
justed  by  means  of  screws.  The  Type  33  is  available  for 
either  a.c.  or  d.c.  operation  (33  AC  or  33  QA).  The  con¬ 
stant  of  operate  and  release  times  has  qualified  this  relay 
for  many  applications  such  as  are  foimd  in  timing  circuits. 

WrH»  for  delaiM  Data  Sheet  and 

copy  of  latest  Phil-trol  Relay  Catalog 


|« - XSJt' - 


4  MMMtiAl  notes 


._AWO|  ' 
#6-32  NX.  THrtods 
(con  6«  fornisMd 
witli  tUsliC  stop 
■ots) 


Minutar*  TataphOTt 
T»pa4<JA 
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NOW  AVAILABLL 
ON  EASY  TERMS 


Save  trouble,  time, 
and  money  with  the 
aid  of  this  practical 
RADIO  ENGINEERINf 
help  .  .  . 


of  euiMHi«u>  needed 
«we  meterUl  eoverlac 
flelde  end  eepecta  of  radio 
MfloerrlDa  —  eooelae.  de- 
DMKiebie.  erranfed  la  ene?* 
tOifM-at  fom. 

Wlut  the  Suadard  Bead- 
book.  Harks*  Handbook,  and 
otbera  are  la  tbelr  reepeeilve 
tteldi.  Heaney's  Haadboek  la 
a  the  radio  field  .  .  . 

And  new  tbit  new  Fearth 
CdHIen  Is  evallaMe: 

with  aew  data  OB  the  phrsl 
)al.  matbetnaUeal.  paycbo- 
ledAl.  and  acooatleal  besee 
m  ablcb  all  eleetrical 
«auouBieacloa  exlala  .  .  . 
to  the  Beans  of  traasBlt- 
dat  and  ntllirtaa  eorro  la 
he  rery  hlgb  rreqoeoey  portions  of  the  radio  speetruia 
with  eeeipletely  rewmee  eectiens  on  radio  oomauni 
-atloo.  Induetanee.  radio  frequeacy  ampllflera.  taodu 
adOD  aad  decectloa.  eie<troa  tubes,  recettlaa  syttms 
'adlo  aids  to  aviation,  and  many  other  mibfeeu. 

wltb  revlslen  tbranabeof  to  make  the  book  aa  oaern) 
la  pnealble  la  nM>derti  praci  ice. 


ProfdBta  RADIO 
PRINCIPLES*  STAN 
DARDS*  ond  PRAC 
TICES  for  Hm  de 
alfirar*  engiooor*  and 
radio  tochniclon 


New  4th  edition 


Keltli  HeaaoT,  Bdltor-la-Cklef 
CoaauUlav  Editor  of  Elootroaleo 
1197  pmgf,  •  z  9.  im  UlootratloM.  Sit 


IN  scope,  this  book  ranaee  frma  fuadaaeotaJa  to  die 
euaslMi  of  newest  elrrults,  amplifiers,  power  supph 
yatanu.  short-wave  mteins.  etc.  rrwmeacy  modulation, 
levelopiarata  la  televlaloo  and  aircraft  radio,  and  other 
iDpUcatlooa  are  covered.  The  book  abounds  la  dretiii 
llacraBM.  tablea.  charts,  formulas,  deeiaa  equatlooa  aad 
lata.  The  drenlu  dew'rlbed  quantitatively  are  those  in 
aae  today,  or  toon  to  be  widely  used. 

In  RADIO  ENGINEERING  HANDBOOK  you 

9#t— 

I.  1197  pates  ef  earefelty  as* 
laeted.  aaearata  data  ehofti. 
tsMaa.  tlrtelfa.  diaaraais. 

tarmalaa. 

2.  23  aaetlans  eeverlaa  all  tha 
mast  aaadad  sableeta  far  aa. 
■laaara  and  radia  tathnielaas. 
frem  fandaaiaotals  ta  spaalal- 
laad  appileatlans. 

3.  Evary  sertian  prapared  bv 
ana  ar  aMre  spaelalltla,  ta  as- 
sort  yea  dapendable.  axper* 
anawert  ta  yaor  preMaaia  In 
daalfn  and  praatlaa. 

Not  only  the  radio  te^nl- 
daa.  but  every  man  later- 
sated  la  the  deel0k  or  naan- 
faeture  of  radio  or  televlaloe 
traaioDlttera  aad  reealvera. 
and  apparatus  utlUalBg  vac- 
onia  tubes  aad  photoeaUa. 
win  flad  this  Irapitwed  haad- 
book  a  helpful.  day-u>-da« 
inlda. 

SEE  THIS  BOOK 
10  DAYS  FREE 


/,  Radio 

.licolion* 


iai, 

0.clro»K  <» 


SPECIAL  OFFER 


Stancor  is,  of  course,  one  of  the  world’s  largest 
producers  of  special  design  transformers  for  use  in 
all  types  of  electronic  equipment. 

In  addition,  Stancor  has  the  most  complete  stock 
line  in  the  industry  for  use  in  your  prototypes  or  lab 
equipment.  If  you  need  one  or  a  hundred  transform¬ 
ers  in  a  hurry,  you  can  probably  find  the  type  you 
need  in  the  Stancor  catalogued  line.  They  are  quickly 
available  through  the  Stancor  parts  distributor  in 
your  locality. 

The  new  24  page  Stancor  catalog  lists  475  trans¬ 
former  and  related  components.  Ask  your  Stancor 
distributor  for  a  FREE  copy,  or  write  us  directly. 


— ~  Brad  am  Hmacy't  RADIO  ENOI- 
NEEBINO  HlJmilOOE  for  10 
daya'  czamlnctJon  na  appiwml 
If  I  Bad  the  hook  wtlafaMotT.  1  will  trad  you 
14.00  la  10  davi.  plus  c  few  e«nu  for  dcUvary. 
•nd  11.00  a  month  oatll  $10.00  haa  bora  paid. 
Othcrwlee  I  will  racura  the  book  poatpald. 

Naaie  . 

AddreM  . 

I’ltf  . Z'-nn  .  St*te  ..  . 

Company  . 

rocltioD  . . . Fi.  H  :,i 

Tula  effar  appliaa  ta  U.  $.  aaly. 


STANDARD  TRANSFORMER  CORPORATION 


3578  EISTON  A  V  E  N  U  E  ,  C  H  I C  A  O  O  It.  ILIINOIS 
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Approved  by  U.SJk.F. 
Sp*c.  MII  R-5757A 


Developeil  uperifiraily  to  meet  the  rigid  requirements  of 
U.S.A.F.  Spec.  MIL-R*5757A,  tlie  new  Allied  line  of  sub¬ 
miniature  double  throw  relays  includes  tbe  MH-18  (6-Pole), 
the  MH-12  (4-pole),  and  MH-6  (2-pole).  •  Contacts  are 
rated  at  2  amps  resistive  or  1  amp  inductive  at  28  volts  O.C. 
•  The  high  performance  of  these  relays  has  been  achieved 
in  an  extremely  compact,  unitized  construction  and  parallels 
the  most  recent  advances  in  airborne  equipment  design. 


For  detailed  specifications 
and  drawings  of  these  new  relays, 
write  for  Bulletin  1002 


ALLIED  CONTROL  COMPANY.  INC.  2  EAST  END  AVE.,  NEW  YORK  21,  N.  Y. 


ALLIED’S 

NEW  50  G 

Suh-Minidtiini 
Roldys 
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(CONtiflMd) 


ELECTRONS  AT  WORK 


Ttilt  h  fvlwHn- 

lilAg  fiMlIiodt  ft  d«f*ctif»«  Mid  iwtwriwf 
niKtoM  iMTtlcI*  rodMlMi. 


^  \  »  iff  f  // 

OENSm  VlT/r  10  limes 

/V  //  \  v\  \ 

better  than  a  Geiger  Counter! 


Tour  ICA  Tuba  DUtrlbuter  can  supply  you 
with  RCA  multiplier  phototubes — and  RCA 
phototubes  of  all  types.  He's  practically 
right  around  the  corner  from  you.  For  fast, 
friendly  service  .  .  .  call  him! 


For  low-level  deteaion  of  gamma  rays 
in  scintillation  counters,  RCA-$819  it  o/ 
least  10  times  more  sensitive  than  a  Geiger 
Counter!  Amplification  values  are  extraor¬ 
dinarily  high.  Service  life  is  extremely 
long  (multiplier  phototubes,  unlike 
Geiger-counter  tubes,  are  not  limited  to  a 
specific  number  of  "counts”). 

RCA-5819  is  readily  adaptable  to  all 
types  of  counting  and  allied  applications 
formerly  requiring  the  use  of  Geiger  Count¬ 
ers— is  well  suited  for  many  other  appli¬ 
cations  involving  detection  and  measure¬ 
ment  of  nuclear  particle  radiation. 


RADIO  CORPORATION  of  AMMRieA 


rent  components  which  are  normally 
used  in  signal  amplification.  The 
third  term  represents  the  second- 
harmonic  distortion  generated  from 
each  signal  component.  The  fifth 
term  i,.  represents  the  d-c  operat¬ 
ing  point.  The  second  and  fourth 
terms,  in  which  we  are  interested, 
will  be  explained. 

The  second  term  is  a  direct  cur¬ 
rent  proportional  to  the  summation 
of  the  square  of  the  individual  volt¬ 
age  inputs.  A  nonsinusoidal  wave 
shape  expressed  in  terms  of  its 
Fourier  components  has  a  root- 
mean-square  value 

„  1  _ 

V  A 

The  change  in  d-c  plate  current 
in  a  tube  operating  under  the  condi¬ 
tions  specified  is  directly  propor¬ 
tional  to  A  properly  cali¬ 

brated  meter  will  indicate  a  d-c 
plate-current  change  proportional 
to  the  square  of  the  rms  input 
voltage.  This  calibration  can  also 
be  in  terms  of  power  if  the  im¬ 
pedance  level  of  the  circuit  is 
known.  The  fourth  term  in  the 
equation  represents  the  product  of 
the  individual  input  waves  and  by 
trigonometric  expansion  yields  side¬ 
band  frequencies  equal  to  the  sum 
and  difference  of  all  the  input 
terms.  It  is  this  property  of  a 
square-law  detector  which  makes  it 
ideally  suitable  for  modulation  and 
demodulation  purposes. 

The  experimental  results  are 
plotted  in  Fig.  1.  The  circuit  from 
which  this  data  was  obtained  is 
shown  in  Fig.  2.  The  measurements 
were  made  at  audio  frequencies 
since,  except  for  input  loading,  the 
applied  frequency  has  no  effect  on 
the  readings.  The  extent  of  the 
linearity,  and  hence  the  error  as  a 
function  of  magnitude  of  the  ap- 


■f  400V 

1 

1  L  1 

flOK 

001^  i(6AM« 

001*  1 

'^lo.  1  “4^ 

n/T — L  * 
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1  1  T  ♦320V  1  J 
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•4ev 
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FIG.  2 — TmI  dicuit  lor  obtaininq 
■quaru-lcrw  cbaraeluriatic 
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For  Aviation  and  Electronics 

Tell  us  the  type  of  wire  or  coble  you  need  —  the  chances  ore  excellent  that  it  is  one  of 
our  regular  production  numbers.  If  it  isn't  already  in  our  extensive  line,  we  will  desisn 
the  wire  especially  for  you.  We  have  had  tong  experience  in  coming  up  with  the  right 
answers  in  wire  and  cable  for  many  leading  manufacturers  in  the  fields  of  aviation  and 
electronics.  Try  us.  You  Specify  —  We  Supply! 


Ask  us  for  our  new  complete  catalog.  We'll  gladly  sand  you  a  copy. 


RHODE  ISLAND  INSULATED  WIRE  CO.,  Inc 


Notional  Soles  Ofikes:  624  S.  AAichigon  Blvd.,  Chicago,  IIL 
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R  IDfAS 
COUNT  AT 


finest 
reproduction 
conies  from 


North  American  encourages  advanced 
thinking,  because  they  know  looking 
ahead  is  the  only  way  to  maintain  lead¬ 
ership  in  the  aviation  industry.  That's 
why  North  American  needs  men  of 
vision.  If  you  like  hard  thinking  and 
would  like  to  work  for  a  company  that 
will  make  the  most  of  your  ideas,  you'll 
find  real  career  opportunities  at  North 
American.  North  American  offers  you 
many  extra  benefits,  too. 

North  American  Extras  — 

Salaries  commensurate  with  ability  and 
experience  •  Paid  vacations  •  A  grow¬ 
ing  organization  •  Complete  employee 
service  program  •  Cost  of  living  bo¬ 
nuses  •  Six  paid  holidays  a  year  •  Fin¬ 
est  facilities  and  equipment  •  Excellent 
opportunities  for  advancement  •  Group 
insurance  including  family  plan  •  Sick 
leave  time  off  •  Transportation  and 
moving  allowances  •  Employees  Credit 
Union  •  Educational  refund  program 

•  Low-cost  group  health  (including 
family)  and  accident  and  life  insurance 

•  A  company  24  years  young. 

Write  Today 

Please  write  us  for  complete  informa¬ 
tion  on  career  opportunities  at  North 
American.  Include  a  summary  of  your 
education,  background  and  experience. 


FAIRCHILD 


Whatever  you  put  on  tape,  you  can  count  on 
the  finest  reproduction  from  the  Fairchild 
Model  126  Magnetic  Tape  Recorder.  It  is 
quality  designed  for  a  long,  useful  life  .  .  . 
for  year-in,  year-out  accuracy  and  minimum 
maintenance.  That  means  its  final  cost  is 
substantially  less  than  other  professional 
recorders.  These  exclusive  Fairchild  fea¬ 
tures  explain  why. 


EXCLUSIVE  Highest  signal-to-noise  EXCLUSIVE  Pic-Sync  Attachment — 
ratio  of  any  tape  recorder — permits  optional  feature.  Corrects  for  tape 
recording  with  lowest  possible  dis-  stretch  and  shrinkage.  Provides  abso- 
tortion  and  dubbing  or  transfer  with-  lute  timing  required  for  lip  synchro- 
out  degradation  of  quality.  nous  sound  on  tape  with  motion 

pictures  and  TV  programs. 

EXCLUSIVE  Syncroll  Drive  insures 

exactly  synchronous  tape  speed  from  EXCLUSIVE  Automatic  Framing 
start  to  finish.  Comes  up  to  stable  Control — available  with  Pic-Sync — 

speed  faster.  Gives  you  accurate  tim-  brings  the  recorder  into  “frame” 

ing  of  program  and  on-pitch  repro-  with  movie  projector  or  second  tape 

duction.  Splice  tape  from  remote  machine  when  both  are  started  from 

sections  of  roll  when  required — no  standstill,  regardless  of  differences 

change  in  pitch.  in  starting  times.  Also  ideal  for 

*  editing. 

EXCLUSIVE  Oversize  Capstan,  IV4" 
diameter  with  180°  tape  wrap,  elim¬ 
inates  tape  slippage,  giving  better 
timing  accuracy. 


Airborne  Electrinic  Equipment 
Equipment  Flight  Tests 
Precision  Instruments 
Automatic  Controls 
Propulsion  Systems 
Servo-Mechanisms 
Airframe  Studies 
Radar  Devices 
Instrumentatien 
Micro  Wave  Techniques 
Metallurgical 
Electroplating 
Engineering  Planning 


Remember,  invest  in  a 
Fairchild  and  you  have 
tomorrow’s  recorder 
today  ...  at  lowest  i 
overall  cost.  Send  for  1 
bulletin  Til,  giving  f 
complete  data. 


EXCLUSIVE  Dynamic  Reel  Braking 
insures  smooth  stops.  No  friction 
brakes  to  wear  out. 


RECORDINO 

EQUIPMEMTi 


AerophysicE,  Electro-S4ech(mical  Restarch 
DtviMion 

D«pt.  3,  P«rftOfin«l  Section, 

12214  Lokswood  BWdw  DowiMy,  Califernta 
North  American  Has  Built  More  Alrolanes 
Than  Any  Other  Company  In  The  World 
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poundil 


Araldite*  Bonding,  Casting  and  Coating  Resins  devdoped 
by  Ciba  Research  are  simplifying  manufacturing  methods, 
improving  product  efficiency,  and  opening  new  fields  of 
product  development.  You  will  want  to  know  more  about  them . 


Permanent,  trouble-free 
Slip  Ring  Assemblies  are 
perfected  with  ARALDITE  Resins 

Wire  leads  are  securely  imbedded  in  ARALDITE  RESINS. 
Hard  silver  concentric  rings  are  plated  to  this  precisely 
machined  one-piece  plastic  farm  making  rings  integral 
part  of  complete  unit  in  which  “specs"  are  met  with  degree 
of  accuracy  never  before  achieved  in  production,  for  all 

sizes  and  quantities. 

(CovrfMy  fJ«clr»-r«c  Corp ) 


LARGEST 

TRANSFORMER 

CASTING 

made  with  ' 

ARALDITE  | 

RESINS !  J 

This  current  transformer  I 

cast  in  Araldite  Resins  is  I 

1 2  feet  high , . .  30  inches  M 

at  widest  dimension  ...  I 

and  the  resin  used  weighs  _ _  I 

approximately  2600  i,^  I 


(Courtny 

Maackintnfahrik 

Otrlikon) 


•*•9.  US.  ru.  os. 


Plastics 


BONDING  ^CASTING  ^ COATING  RESINS 
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CIBA  COMPANY  INC 

627  Greenwich  St.,  New  York  14,  N.  Y. 

(I*  Canada;  Ciba  Co.  Ltd.,  Ciba  Udg.,  AAontreal) 
Plaase  send  me  Ciba  Nasties  Tectinical  Bulletins  for 
BONDING  □  CASTMG  □  COATING  □ 

Name _ 

Company _ Title _ 

AtLbvaa  _ 


BECKMAN  INSTRUMENTS 

ciitTol  noderi  iidustries 
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Lowest 
Priced 
Computer 
in  the 
Quality 


Beckman 

EASE  COMPUTER 


plied  signal,  is  apparent  from  Fig.  1 
in  the  case  of  a  single  sine-wave 
signal. 

In  the  case  of  a  nonsinusoidal  sig¬ 
nal,  the  error  will  be  a  function  of 
the  peak-to-rms  ratio  as  well  as  the 
wave  shape  of  the  applied  signal. 
The  dynamic  range  is  limited  by  the 
maximum  permissable  error  on  the 
high  side  and  by  the  circuit  sensi¬ 
tivity  on  the  low  end  of  the  scale. 
The  sensitivity  in  turn  is  governed 
by  the  random  d-c  plate  current 
drift  present  in  the  circuit. 

Results  obtained  in  this  experi¬ 
ment  indicate  that  a  full-scale 
voltage  sensitivity  of  0.85  volt 
would  be  a  suitable  compromise  re¬ 
quiring  only  occasional  zero-set 
adjustment.  This  would  allow  for 
the  instrument  to  average  signals 
with  a  peak-to-rms  ratio  of  15  db 
with  a  maximum  error  of  — 10 
percent. 

Three  interesting  points  remain 
to  be  considered.  First,  the  two- 
tube  circuit  was  required  to  balance 
out  a  large  portion  of  the  direct  cur¬ 
rent  drift.  This  was  done  at  the 
expense  of  decreased  sensitivity  in¬ 
asmuch  as  only  one-half  the  plate- 
current  change  of  the  active  stage 
is  passed  through  the  d-c  meter. 

It  is  also  necessary  to  operate  the 
stage  at  fixed  bias.  It  would  there¬ 
fore  be  appropriate  to  use  cathode 
bias  whose  value  would  be  main¬ 
tained  constant  through  the  use  of 
a  d-c  feedback  amplifier.  This 
would  essentially  double  the  sensi¬ 
tivity  of  the  circuit  and  at  the  same 
time  afford  a  means  of  controlling 
the  response  time  of  the  power 
meter.  This  modified  circuit  would 
have  a  sensitivity  of  approximately 
0.5  volt  and  would  accurately  aver¬ 
age  20-db  peaks. 

Experimental  results  indicate 
that  the  grid  can  be  driven  positive 
with  no  serious  permanent  effect. 
However,  it  was  noticed  and  it  is 
natural  to  expect  as  a  result  of  the 
I  grid-heating  effects,  that  a  positive 
;  grid  signal  would  tend  to  increase 
I  the  d-c  plate-current  drifts.  This 
:  can  be  remedied  by  clipping  at  the 
I  input  grid  at  approximately  the 
!  zero  bias  level  through  appropriate 
use  of  crystal  diodes. 

1  Because  of  the  simplicity  of  the 
I  input  circuit  it  is  possible  to  broad- 
,  band  the  circuit  over  a  considerable 


Featvres  Him*  Cempon*iits: 

Tm  CImihmI  OftraHoiMl  AmeHNcr 
•nd  Power  Sveply  Performs  summation, 
sign  reversal,  multiplication  by  a  con- 
stont,  or  integration. 

Two  Chonnol  Punctlon  Gonorotor 
Trar'sforms  input  voltogo  functiora  in¬ 
to  orbitrory  output  voltogo  functions 
by  fitting  twenty-two  lino  segments  to 
the  curve  desired. 

Function  MultIpHor  Extoftds  operation 
to  multiplication  of  twp  dependent 
voriables,  solution  of  non-lirtear  equa¬ 
tions  orvd  linear  equations  with  vari¬ 
able  coefficients — for  exomplo,  two 
dependent  variables. 

RemovoMe  proMom  booids  plug  into 
receptocio  housing  which  includes 
problem  components  ovailable  in 
stondord  or  custom  arror^monts. 
Bosic  lO-chonnel  omplifier  ortd  power 
supply  unit,  the  heart  of  any  analog 
computer,  con  be  purchased  for  tittle 
more  than  $1,000.  Additiortal  10- 
channel  units  oiKl  other  speciol  com¬ 
ponents  offered  of  corresportdirtgly  low 
prices. 


Typical  Low  Priced  Beckman  Ease 
COMPUTER  Installation  showing  20- 
channel  operational  amplifier  and 
power  supply,  2<hannel  function 
generator,  3<hannel  function  multi¬ 
plier,  typical  variable  component 
and  over-voltage  panel,  30<hannel 
problem  board. 

The  New  Ease  Computer,  manufactured  by  Beckman  Instruments,  Inc., 
is  specifically  designed  to  meet  the  growing  demand  for  an  Analog  Computer 
which  is  low  in  cost  and  yet  flexible  enough  to  be  successfully  utilized  by  design 
engineers  in  every  industrial,  military,  research  and  educational  group  working  on 
problems  of  dynamics. 

Ease*  Computers  are  already  effecting  tremendous  savings  of  time  and 
money  in  a  number  of  varied  applications.  A  leading  manufacturer  of  jet  aircraft 
is  using  the  Beckman  Ease  Computer  as  a  flight  simulator  to  prove  design  still  on 
the  drawing  board.  Several  engineering  and  research  organizations  have  found  the 
computer  indispensable  in  the  study  of  guided  missiles.  And  the  Automatic  Factory 
of  Tomorrow  may  soon  become  a  reality  as  universities  throughout  the  country 
study  the  problem  of  “fully  automatic  control”  with  the  aid  of  such  computers. 

By  far  the  lowest  priced  quality  instrument  in  the  field,  the  Beckman  Ease 
Computer  is  the  ideal  equipment  for  use  as  an  equation  solver,  simulator  or  tester. 
The  unitized  design  employing  compact  rack-mounted  components  permits  the 
user  to  select  a  custom  computer  which  meets  his  particular  requirements. 

Write  for  detailed  literature  which  describes  the  Ease  Computer  and  its 
applications  in  greater  detail.  Ask  for  Data  File  17-59. 

*Electronic  Analog  Simulating  EQuipment 


Speeiai  Products  Division 
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USE  AKMCO  THIN  ELEUTHICAL  STEEL 
B  HIGH-FREQUENCY  EQUIPMENT 


Kedurp  ('ore  Loiises 
Lower  Tore  Dimensions 
Lessen  Core  Weight 


Save  on  ('opper 


Armco  Thin  Electrical  Steels  are  supplied  with  di¬ 
rectional  magnetic  projK-rties  to  suit  the  job.  Armco 
Tran-Cor  T  (7  and  5  mils  thick)  has  good  perme¬ 
ability  in  all  directions;  Tran-Cor  T-0  (4  mils  and 


lighter)  is  an  “oriented"  type  with  best  permeability 
in  the  direction  of  rolling;  Tran-Cor  T-O-S  (4  mils) 
is  a  super-oriented  type  with  even  greater  perme¬ 
ability  in  the  rolling  direction  at  very  high  induction. 


Where  Armro 


7,  5  and  4  Mil  Thkkntssas 
(400  to  2000  cycits) 


2  and  1  Mil  ThkknossM 
(2000  cycits  and  hightr) 


V 


Write  for  Booklet 

For  complete  design  information  on  these  grades 
write  us  for  the  32-page  booklet,  “.Armco  Thin  Elec¬ 
trical  Steels.”  Included  are  curves  that  show  at  a 
glance  the  possible  operating  induction  for  a  given 
frequency,  and  enable  designers  to  make  a  prelimi¬ 
nary  selection  of  a  suitable  lamination  thickness 
when  either  core  loss  or  excitation  is  a  limiting  de¬ 
sign  factor.  Final  determination  of  electrical  char¬ 
acteristics  can  then  be  made  from  the  curves  on  the 
individual  thicknesses. 

ARMCO  STEEL  CORPORATION 

3673  CurtU  Str««t,  MiddUtewn,  Ohio 
Blonts  ond  District  Officos  from  coost  to  coost 
Export:  Tho  Armco  Intomotiortol  Corporotion 


Bulso  Transformors 
High  Ropotition  Roto  Chorging 
Rooctors 

Intormodloto  Froqooncy 
Tronsformors 
Blocking  Oscillotor«Typo 
Pulso  Tronsformors 
Timing  Rolso  Gonorotors 
Impolso  Storing  ond  Momory 
Dovicos 


Thin  Elertriral  Steels 
are  used 

Here  are  a  few  parts  in  which  the 
different  thicknesses  of  Armco  Thin 
Electrical  Steels  are  used: 


400*Cyclo  Rowor  Tronsformors 
400-Cyclo  Motors  ond 
Convtrtors 

Tolovision  Oofloetion  Yokos 
Horisontol-  ond  VorticoUSwoop 
Tolovision  Tronsformors 
Mognotic  Amplifiors 
RIoto  ond  Filomont  Tronsformors 
Filtor  Chokos 
Swinging  Chokos 
Chorging  Rooctors 
Timing  Rviso  Gonorotors 
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ELECTRONS  AT  WORK 


(continued) 


Accessibility 

UNLIMITED.., 

with  GRANT 

ElimONIC  EOUIPMim 

SLIDES 


frequency  range.  Actually  this 
last  point  is  of  considerable  conse¬ 
quence  inasmuch  as  an  extended 
bandwidth  is  necessary  in  any  sys¬ 
tem  which  is  required  to  pass  sig¬ 
nals  with  a  large  peak-to-rms  ratio. 

In  summarizing,  it  should  be 
mentioned  that  the  underlying 
theory  behind  this  development  is 
not  new.  Circuit  applications  of 
this  theory  in  the  past  have  suf¬ 
fered  shortcomings  of  one  form  or 
another.  With  the  advent  of  high- 
transconductance  tubes,  the  chances 
for  .satisfactory  circuit  performance 
have  steadily  improved.  Here  de- 
■scribed  is  a  pair  of  GAHG’s  which 
can  be  used  in  a  single-ended  cir¬ 
cuit  to  provide  square-law  operation 
over  a  nine-volt  swing  in  the  grid 
region.  This  is  especially  important 
in  the  measurement  of  noi.se  spec- 
trums,  speech  signals  and  multi¬ 
plexed  circuits. 


Precision  Raster 
Sweep  Oseillograpli 

By  H.  B.  Steinhauser 


Photo  shows  Raydist  navigation,  tracking  and  surveying  system  master  station 
where  components  are  installed  in  vertical  position,  using  Grant  Slides  at  top  and 
bottom  of  rack.  Developed  by  Hastings  Instrument  Co.,  Inc.,  Hampton,  Va. 

Grant  No.  363  Slide  applicable  where  unit  is  desired 
to  slide  fully  out  of  chassis  and  tilt  for  servicing  of 
parts  otherwise  inaccessible.  Capacity:  lOOIbs.  pair. 
Telescoping,  3  section  slide  with  ball  bearing  action. 
Aluminum  with  steel  ball  spacers. 


/M«frunirnt  OirtA^ott 
.iHett  ft.  DuMont  Laborotorir^,  Inc. 
f'li/ton,  \(’w  Jer.^ey 


This  paper  describes  a  raster 
sweep  oscillograph  designed  spe¬ 
cifically  to  reproduce  transient  elec¬ 
tronic  information  in  such  form  as 
to  allow  the  time-voltage  variations 
to  be  analyzed  with  precision.  Its 
applications  embrace  measurements 
of  rise  time,  length,  decay  time  and 
spacing  transient  pulses.  Any  time 
interval  which  can  be  represented 
by  two  successive  transient  pulses 
may  be  measured  with  a  high  de¬ 
gree  of  accuracy. 

A  raster  sweep  oscillograph  dif¬ 
fers  from  the  conventional  single 
trace  oscillograph  in  that  a  large 
number  of  successive  horizontal 
traces  are  displayed  on  the  screen 
like  lines  on  a  sheet  of  ruled  paper. 
Figure  1  illustrates  the  raster  ob¬ 
tained  with  this  instrument. 

To  produce  the  raster,  sawtooth 
deflection  voltages  are  required  for 
both  the  horizontal  and  vertical 
axis.  To  enable  measurements  to 
be  made,  a  source  of  sharp  accurate 
marks  is  also  needed.  These  marks 
are  applied  to  the  grid  of  the 


There  is  a  Grant  Slide  to  meet  every  requirement . . . 
whether  to  tilt  a  unit  a  total  of  180  degrees,  lock  unit 
in  closed,  open  or  pivoted  position  or 
meet  load  requirements  from  25  to 

A 

2,000  lbs.— call  upon,  depend  upon— 

Grant,  the  foremost  name  in  Sliding 
Devices  I  / 


Wrift  E/»cfronfC  Oesigii  Division  for  CompfoT#  Catalogue 


31-87  Whitestone  Parkway,  Flushing,  L.  I. 


ELECTRONICS 


VARIAN 

associates 


if-50 
i  REFLEX 
1  KLySTRON 


WHEN  HEWLETT-PACKARD  engineers  designed  the  new  -hp-  Model 
624A  SHF  Test  Set  they  sought  a  signal  source  of  dependable 
uniformity,  high  stability  under  shock  and  temperature  changes, 
and  smooth,  chatter-free  tuning.  To  meet  these  needs,  they 
selected  the  Varian  V-50  reflex  klystron. 

WHEREVER  these  characteristics  are  required  in  an  x-band  oscillator, 
the  V-50  merits  your  consideration.  For  applications  involving 
still  greater  shock  and  vibration,  where  single  shaft  tuning  is 
not  required,  the  extremely  rugged  V-51  may  be  more  suitable. 

BOTH  THESE  VARIAN  klystrons  arc  notable  for  integral-resonator  con¬ 
struction;  the  exclusive  Varian  wideband  mica-seal  output  win¬ 
dow;  extremely  small  space  requirement;  weight  of  only  six 
ounces;  power  output,  without  special  matching  transformers,  of 
25  to  65  milliwatts  for  the  V-50,  75  to  260  mw  for  the  V-51. 
Both  bolt  directly,  without  adapters,  to  standard  inch-by-half¬ 
inch  x-band  waveguide. 

YOUR  MICROWAVE  PROBLEMS  may  be  solved  by  one  of  these  x-band 
oscillators.  Or,  your  requirements  may  be  different.  Many 
Varian  klystrons,  for  many  different  types  of  services,  are  in 
production  or  development  but  cannot  be  publicized.  Correspond¬ 
ence  is  invited  concerning  klystrons  for  your  specific  needs. 


^  VAR  IAN  associafg* 


990  VARUN  STKET^ 

>4 


SAN  URIOS  1,  CAUFOWHA 


''  4 


I 

I 

■ 

I 


I 


I 

I 

■ 

I 


[ 

I 

D 

I 

i 


8.5-10.0  kmc  I 
■ 
■ 

I 

I 

...smooth-tuning 
—no  backlash 

...dependably  uniform 

...temperature  and  f 

shock-resistant  | 

...simple  to  install 


MILD  INGINKRINO^ 
'  NlPRESINTATiVES  J 
IN  PRINCIPAL  CITIES^ 


ELECTRONICS  — August,  1952 


213 


KLEINS 


[LECTIONS  AT  WOIK 


m 


FOR  EVERY 
WIRING 
NEED... 


•  Why  put  up  with  pliers  that  aren’t  exactly  right 
—pliers  that  may  be  costing  you  valuable  produc* 
tion  minutes?  In  the  complete  Klein  line  there  is 
a  pair  of  pliers  for  every  job  in  radio,  TV  or  am* 
plifier  wiring.  You’ll  find  long  nose  pliers  that 
assure  a  tight  grip  even  in  confined  space,  keen 
edged  cutters,  flat  nose,  duck  bill— whatever  you 
need,  and  in  a  wide  variety  of  sizes. 

Klein  Pliers  are  better  pliers,  too,  each  pair  in¬ 
dividually  tested  for  proper  balance  and  hand-fiL 
Made  by  plier  specialists  with  a  reputation  for 
quality  “Since  1857.” 

M/  ASK  YOUR  SUPPLIER 

■/  Foreign  Ditiributor:  Inlernotional  Standard 
Electric  Corp.,  New  York 


This  Klein  Pocket  Toot 
Guide  gives  full  in/or- 
malion  on  all  types  and 
sizes  <4  Klein  Pliers.  A 
copy  will  be  sent  without 
obligation. 


/i  FTI  ilhw 

EiUkliskti  IIS?! 

j 

1 

|CUc*|l,  111,0.  Ill 


FIG.  1 — Raster  obtainMi  with  th.  In¬ 
strument 


cathode-ray  tube  and  appear  as 
blanking  spots  on  the  trace.  The 
incoming  video  signals  are  applied 
to  the  Y-axis  and  produce  vertical 
deflection  as  in  a  conventional 
oscillograph. 

If  the  horizontal  sweep  generator 
is  allowed  to  run  continuously,  the 
horizontal  sweeps  are  visible  on  the 
screen  only  during  the  interval 
when  the  trace  is  brightened  by  an 
intensity  gate  generated  by  the 
vertical  sweep  generator.  Horizon¬ 
tal  sweep  speeds  of  five  and  ten  jisec 
are  available  and  the  number  of 
horizontal  sweeps  in  a  raster  may 
be  adjusted  from  10  to  30  permit¬ 
ting  measurements  up  to  300  usec. 
The  marker  frequency  is  switched 
when  the  sweep  .speed  is  switched 
so  that  five  marks  are  always  dis¬ 
played  on  each  horizontal  sweep. 

The  vertical  sweep  may  be  initi¬ 
ated  in  several  ways:  internally 
with  repetition  rates  of  approxi¬ 
mately  50  and  one  cps,  manually  by 
means  of  a  push  button  on  the  front 
panel,  or  externally  by  means  of  a 
suitable  pulse.  Repetitive  and  man¬ 
ual  triggering  are  generally  u.sed 
only  for  setting  up  and  making 
adjustments. 

The  equipment  is  usually  trig¬ 
gered  by  an  external  pulse  and  a 
photograph  taken  of  the  single-shot 
di.splay.  To  obtain  reading  ac¬ 
curacy  commensurate  with  the 
measuring  accuracy,  the  photo 
negative  may  be  enlarged  to  two 
or  three  feet  in  width  by  projection 
on  a  screen. 

Figure  2  is  a  simplified  block  dia- 
I  gram  of  the  equipment.  A  one-mc 
j  temperature-regulated  crystal,  ac- 
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ON  THE"FRONT  LINE"IN 

^Communications 


nootKTtOM 

Delco  Radio  is  the  world's 
largest  builder  of  automo* 
,  bile  radios  .  .  .  the  leader 
in  production  and  assem- 
bljr  of  component  parts. 
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Delco  Radio  developed 
many  of  the  most  important 
advances  in  automotive 
radio  . . .  has  unsurpassed 
experience  in  this  held. 


Every  step  in  the  manufac¬ 
ture  of  Delco  Radio  prod¬ 
ucts  is  closely  supervised 
to  maintain  high,  uniform 
product  quality. 


I  m  mAHWAomHS 

Completely  integrated  for 
efficient  production,  from 
raw  material  to  finished 
product,  Delco  Radio 
meets  any  customer  need^ 


DIVISION  OF  OINERAl  MOTORS,  KOKOMO,  INDIANA 


DELCO  RADIO 


The  rich  experience  and  vast  facilities  of  Delco  Radio  are  again  at  the 
service  of  the  nation! 


Delco  Radio  has  a  major  part  in  the  current  rearmament  program  .  .  . 
is  currently  producing  advance-type  radio  equipment  for  many  branches 
of  the  military.  Delco  Radio  produas  serve  equally  well  in  civilian 
communications  ...  in  millions  of  passenger  cars  and  trucks  ...  in 
untold  numbers  of  homes.  Yes,  in  peace  as  in  war,  Delco  Radio  is  on 
the  front  line  in  communications  with  on-time  production  of  superior 
products.  See  for  yourself! 


Build  better  with  solder 
Solder  better  with 


//A  bolcior  DGiiGr  with 

I  m  ilmerican  Beauty 

ksA  SOLDERING  IRONS 
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curate  to  ±0.0025  percent,  is  used 
to  control  both  the  frequency  of 
the  markers  and  the  repetition  rate 
of  the  horizontal  sweep  generator. 
The  output  of  the  crystal  oscillator 
is  fed  directly  through  a  shaper 
tube  to  the  marker  generator  for 
producing  marks  at  one  jisec  in¬ 
tervals.  Marks  at  tvvo-jxsec  inter¬ 
vals  are  obtained  by  dividing  the 
crystal  output  to  500  kc  before 
feeding  it  to  the  shaper  and  marker 
generator. 

The  marker  generator  consists  of 
a  ten-mc  shock-excited  oscillator 
driven  by  the  sawtooth  output  from 
the  shaper  tube.  A  resistance 
across  the  tuned  circuit  is  adjusted 
to  damp  out  the  shocked  oscillations 
after  the  first  half  cycle.  Each 
time  the  oscillator  is  .shocked  into 
oscillation  an  output  is  obtained 
consisting  of  one-half  cycle  of  a 
ten-mc  sine  wave  with  a  width  of 
0.05  usec.  The  marker  amplifier 
increa.ses  the  amplitude  and  inverts 
the  marks  to  obtain  the  proper 
polarity  for  application  to. the  crt 
grid.  The  problem  of  mixing  the 
marks  and  the  intensity  gate  is 
avoided  by  applying  the  marks  to 
the  grid  and  the  intensity  gate  to 
the  cathode  of  the  crt. 

The  one-mc  crystal-oscillator  out¬ 
put  is  divided  down  to  200  kc  for 
initiating  the  five-asec  horizontal 
sweep  and  divided  down  to  100  kc 
for  initiating  the  ten-a-sec  horizon¬ 
tal  sweep.  The  horizontal  .sweep  is 
generated  in  a  modified  bootstrap 
circuit.  Linearity  is  maintained 


You  can’t  beat 

a  soldered  connection 

for  electrical  /  conductivity  and  permanence! 


iff  SOLDERED  connections  eliminate  loss  of  cur- 
/  rent,  fire  hazard,  radio  interference  and  excess 
jy  lieat  which  result  from  loose,  corroded,  arcing 
ll  NON-SOLDERED  connections. 


For  over  50  years  experts  have  specified  Amer¬ 
ican  Beauty  Electric  Soldering  Irons.  They  know 
American  Beauty  Irons  are  built  to  LAST 
LONGER,  OPERATE  DEPENDABLY  and  BE 
SERVICED  QUICKLY. 


:  osc 


marker 
GEN  I 


HORiZ 

C.E.FL 


DIVIDER  i  I  DiviDFR 
40T0I  I  jlOOTOl 


DIVIDER 
50  TO  I 


Dependable  •  Durable  •  Efficient 

SINCE  1894 

AMERICAN  ELECTRICAL  HEATER  COMPANY 

DETROIT  2,  MICHIGAN  a-,oo 


FIG.  2  -SimpIUied  block  diagram  oi  th, 
■weep  oicilloqioph 
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for  design  and  production  applications 


RCA  WR-40A  UHF  Sweep-Marfcer  Generator 


NOW — for  Hw  UHF  development  and  design  laboratory- the  new 

RCA  WR-40A  combines  sweep  generator,  marker,  and  calibrator 
facilities  in  one  compact,  practical  unit.  Its  versatility  is  unmatched 
for  testing  UHF-TV  tuners,  converters,  receivers,  antennas,  and 
transmission  lines  in  the  470-870-Mc  band. 


CHICK  THIS  LIST  of  Important  Features: 


V  Center  frequency  of  sweep  oscilla- 
tor  is  variable  from  470  Me  to  890  Me. 
Operates  on  fundamental  frequeneies 
without  harmonics  or  beat  notes. 


^  Amplitude  variation  of  sweep 
oscillator  does  not  exceed  0.1  db/Mc. 

V  Marker  oscillator,  controllable  in 
amplitude,  employs  a  hand'calibrated 
dial  and  operates  on  fundamental  fre* 
quency  throughout  the  UHF  band. 

V  Crystal  calibrator  provides  UMc 
and  10-Mc  check  points  throughout 
entire  UHF  band. 

V  Marker  amplitudes  from  hand-cal¬ 
ibrated  variable  oscillator  and  crystal 
calibrator  remain  constant  over  entire 
oscilloscope  pattern. 


V  Full  45-Mc  sweep  width  available 
throughout  the  entire  UHF  band.  '’On'* 
or  "Off”  blanking  is  included. 


RCA  WR-4IA  UHF  Sweep  Generator 


V  Sweep  Kenera^oroutpui  impedance 
it  SO  ohms— output  voltase  across  a 
SO-ohm  resistive  load  is  0.5  volt. 
External  pads  to  match  75 -ohm  and 
300.ohm  inputs  are  supplied. 


The  WR-4IA  provides  a  quick,  economical 
means  of  factory-testin^t  UHF  equipment  with 
high  accuracy.  The  instrument  incorporates  the 
same  high-quality  sweep  oscillator  as  used  in  the 
WR-40A.  Since  this  unit  is  designed  primarily 
for  production-line  use,  it  employs  four  semi¬ 
fixed  absorption-type  markers.  These  are  built 
inside  the  case,  to  prevent  alteration  of  their 
adjustment  during  normal  use. 


For  comploto  tochnicol  dotoilt  and  pricot  on  tho  WR-40A 
and  WR.41A  UHF  Sweep  Oeneratora,  write  RCA, 
Commerciol  Engineering,  Section  HR  42,  Harrison,  N.  J. 
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ELECTRONIC  THERMOPLASTIC 
HOOK-UP  WIRE 

Got  a  particularly  difficult  electronic 
insulation  problem?  We've  got  the  on- 
swerl  Call  on  PHALON  . .  .  you'll  dis¬ 
cover  that  one  of  the  PHALON  line  of 
electronic  hook-up,  lead  wires  or  fixture 
wires  will  do  the  job  —  and  do  it  well. 

PHALON  electronic  hook-up  wire  is 
strong  and  tough,  yet  strips  easily, 
leaving  clean  conductors. 

Get  the  complete  PHALON  story  nowl 

A  FEW  TYPES  OF 

PHALON  ELEGRONIC  HOOK-UP  WIRE 

' 

20  lolM  T.Cv  U.l.  oppfeved  f«r  00*0.  and  103*C.  nibiewt  temperatures 


22  2  20  T.C..  vinyl  )newl«tian,  liitnod  capper  ikteM 

PHALO  PLASTICS  CORPORATION 

CORNER  OF  COMMERCIAL  ST.  •  WORCESTER  •  MASS. 
Mppvftdwrtrt  of  IberiMflpstK  tAseUlH  Wit*.  (dOlM.  (etd  S*H  mi 


FIG.  3 — Rattwr  oi  Fig.  1  with  twB-mc 
modulation  appUod 


i  better  than  one  percent  between 
marks  and  retrace  time  is  only  four 
j  percent  of  the  sweep  cycle. 

'  It  is  necessary  when  using  repeti¬ 
tive  vertical  sweeping  to  have  the 
vertical  sweep  synchronized  with 
the  horizontal  to  avoid  vertical 
movement  or  jitter  of  the  rEister. 

I  This  synchronization  is  achieved  by 
I  further  dividing  down  the  crystal- 
!  oscillator  frequency  to  approxi- 
j  mately  50  and  one  cps  and  using  it 
1  for  triggering  the  vertical-sweep 
:  generator. 

Frequency  division  is  obtained 
in  large  steps  of  approximately  40 
to  1  and  100  to  1.  The  exact  di¬ 
vision  ratio  is  unimportant  so  long 
as  the  vertical-sweep  generator  is 
I  locked  in  at  some  integral  submulti- 
,  pie  of  the  horizontal  sweep  rate. 

1  The  vertical-sweep  generator  is  a 
bootstrap  circuit.  A  vertical-sweep 
amplitude  control  serves  to  vary  the 
spacing  between  horizontal  sweeps 
from  0.1  to  0.3  inch. 

For  single-shot  operation,  a  thy- 
ratron  pulse  generator  is  used 
which  may  be  triggered  either  man¬ 
ually  by  a  push  button  located  on 
the  front  panel  or  externally  by  a 
pulse  fed  in  through  the  external 
trigger  jack.  When  the  thyratron 
is  fired  it  generates  a  single  pulse 
which  in  turn  triggers  the  vertical 
sweep  generator  to  give  a  single 
vertical  sweep.  By  using  a  thyra¬ 
tron  in  this  circuit  an  automatic 
lockout  is  obtained,  since  once  the 
thyratron  has  fired  it  cannot  be 
fired  again  until  it  has  been  reset 
by  depressing  a  reset  button  on  the 
front  panel. 

A  variable-delay  circuit  has  been 
included  to  allow  the  insertion  of 


FREED 


Si 


PRODUCTS  OF  EXTENSIVE  RESEARCH' 


ELECTRONS  AT  WORK 


(coAtiniKd) 


LEDEX  ROTARY  SOLENOIDS 


up  to  150  tisec  of  delay  between  the 
vertical  sweep  trigger  and  the  ver¬ 
tical  sweep.  This  permits  the  en¬ 
tire  raster  to  be  delayed  after  the 
initiating  trigger.  A  panel  switch 
[Hjrmits  selection  of  the  delayed  or 
undelayed  raster.  An  intensified 
strobe  which  occurs  at  the  end  of 
the  delay  period  is  displayed  on  the 
undelayed  ra.ster  and  enables  the 
.setting  of  the  delay  to  be  read.  This 
.strol)e  is  obtained  by  taking  the 
trigger  from  the  delay  amplifier, 
sharpening  and  amplifying  it,  and 
applying  it  to  the  cathode  of  the 
crt.  The  delayed  trigger  is  also 
made  available  at  a  coaxial  jack  for 
external  use. 

External  video  signals  are  fed  in 
via  a  coaxial  jack  through  a 
cathode-follower  isolation  stage  and 
coupled  to  one  of  the  vertical  deflec¬ 
tion  plates.  Since  a  short  video 
pulse  might  possibly  be  lost  in  the 
retrace  period  of  the  horizontal 
sweep,  provision  has  been  made  for 
also  feeding  the  signals  to  the  ver¬ 
tical  axis  through  a  one-u.sec  delay 
cable  and  a  phase-inverter  isolation 
.stage.  This  produces  an  inverted 
pulse  exactly  one  asec  after  the 
original.  Since  the  delayed  video 
signals  are  inverted  they  may  be 
easily  identified. 

During  development  of  the  in¬ 
strument  it  was  necessary  to  make 
frequent  checks  on  the  linearity  and 
retrace  time  of  the  horizontal 
sweep.  This  was  done  by  applying 
a  ten-mc  signal  of  approximate 
sine-wave  shape  to  one  of  the  verti- 
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Curve  #1110,  shown  at  right,  is  of  particular 
interest  and  illustrates  the  long  self  time  constant 
of  Stabelex  “D”.  The  time  constant  of  the  10  MFD 
capacitor  illustrated  on  this  curve  is  200  days,  or 
4800  hours.  This  curve  represents  measurements 
on  capacitors  allowed  to  stand  at  normal  room 
conditions  of  temperature  and  humidity.  This, 
therefore,  represents  the  time  constant  of  these 
capacitors  under  normal  conditions  of  operation. 

Performance  curves  illustrating  various  character¬ 
istics  of  the  Stabelex  “D”  Capacitor  will  appear  in 
this  magazine  each  month. 

OUTSTANDING  FEATURES 

INSULATION  RESISTANCE  AT  20*  C.  AFTER 
THREE  MINUTES  CHARGE— 900,000  megohm 
microfarads 

INSULATION  RESISTANCE  .\T  75*  C.— 78,000 
megohm  microfarads 

INSULATION  RESISTANCE  AT  -75*  C.— In  ex¬ 
cess  of  5  million  megohm  microfarads 
CHANGE  IN  CAPACITANCE  FROM  25*  C,  TO 
-80*  C;  -fO.76% 

SELF  TIME  CONSTANT  OF  10  MFD  CAP.\C1- 
TOR — 1800  hours 
Q  AT  .50  KILOCYCLES— 10,000 
POWER  FACTOR  AT  1  KC— 0.0002.5 

SEND  FOR  CATALOG  1117  TODAY 

After  a  long  period  of  research.  Industrial  Con¬ 
denser  Corporation  now  offers  to  industry  for  the 
first  time  the  first  of  their  family  of  Stabelex 
capacitors,  stabelex  “D”,  which  has  been  produced 
for  special  applications  for  some  time. 

Complete  information  performance  curves,  char¬ 
acteristics,  and  suggested  applications  of  the  vari¬ 
ous  types  now  available  will  be  found  in  this  catalog. 

rs.  of  OIL,  WAX,  ELECTROLYTIC,  PLASTIC 


STABELEX  "D"  CAPACITORS 

T'MF  CONSTANT  OF  -A  CMCO  CAPACITOR 
MA.NTA'NED  AT  N.’MMAl  ROOM  COSDiTlONS  , 
OF  TEMPERATURE  AND  HUMlOlTy 


INDUSTRIAL  CONDENSER  CORPORATION 


3244  N.  Californio  Avenue 
Chicago  It,  lllinoit,  U.S.A. 

Please  send  me  my  FREE  copy  of  your  new  Cotolog 
Stabelex  "0"  Capacitors. 

Nome  . 

Company . Position 

Street  .  .  .  . . 

City ....  Zone  . State 
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cal  deflection  plates  through  a  small 
coupling  capacitor. 

The  ten-mc  test  signal  was  ob¬ 
tained  by  frequency  multiplication 
from  the  crystal  oscillator  so  that 
the  pattern  would  be  synchronized 
with  and  remain  stationary  on  the 
horizontal  trace. 

Figure  3  is  a  photograph  of  the 
raster  shown  in  Fig.  1  but  with  the 
ten-mc  modulation  applied.  By 
counting  the  modulation  cycles  it 
may  be  determined  that  the 
forward-going  part  of  each  hori¬ 
zontal  sweep  is  4.8  usee  long  while 
the  retrace  is  0.2  jxsec.  The  line¬ 
arity  is  checked  by  measuring  and 
comparing  the  spacings  between  ad¬ 
jacent  cycles  of  modulation  across 
the  .sweep.  For  perfect  linearity, 
the  spacing  should  be  the  same  be¬ 
tween  any  two  adjacent  cycles  any¬ 
where  on  the  sweep. 

Credit  is  due  Arthur  Mahren  for 
his  valuable  contributions  to  the 
circuit  development  of  this  instru¬ 
ment. 


The  Model  TT-7  features  12  VHP  channels  plus  1  or  2  UHF  inputs  with 
appropriate  UHF  power  switching  built  in.  Available  for  41  me.  IF  systems. 
(Can  be  supplied  for  21  me.  IF  systems.) 


Improving  Electronic 
System  Reliability 

By  W.  Wacenseil 

ABsociate  Head 

Production  Desifin  Department 
Radar  Laboratories 
Hughes  Aircraft  Compang 
Culver  City,  Calif. 


SPEC^FICATIONS: 

RF  AMPLIFIER: 
OSC.  MIXER; 
POWER  SUPPLY: 


6BQ7 

6X8 

135  volts  at  10  ma. 

250  volts  ot  14  ma. 

6.3  volts  at  0.85  amps. 

Into  a  5  me.  6  db  A  f  IF  grid— 
High  channels  23  db  min. 

Low  channels  26  db  min. 

As  measured  into  a  3.0  to 

3.5  me.  A  f  IF— 

9.5  db  max.  for  high  channels 
8.0  db  max.  for  low  channels 
40  db  min.  high  channels 

46  db  min.  low  channels 
50  db  min.* 

20  db  min. 

Plus  or  minus  1  me.  min. 

Plus  or  minus  2  me.  max. 


Examination  of  over  200,000 
failure  reports  on  equipment  in  the 
field  showed  that  there  was  no  out¬ 
standing  cause  of  failure.  It  was 
decided  to  establish  a  parts  applica¬ 
tion  section,  staffed  with  competent 
engineers  selected  to  become 
specialists  in  the  various  com¬ 
ponents.  These  engineers  study 
parts  specifications  at  the  time  the 
systems  are  designed. 

As  a  direct  result  of  the  estab¬ 
lishment  of  the  parts  application 
section,  the  following  examples  have 
proven  worthwhile  as  reminders  to 
circuit  and  equipment  designers. 

The  insulation  resistance  of  any 
capacitor  is  a  function  of  the  volt¬ 
age  across  the  capacitor.  The 
capacitance  of  high-K  ceramic  ca¬ 
pacitors  is  a  function  of  the  voltage 
impressed  across  them.  Below  ten 
volts  applied  voltage,  inserted-tab- 
construction  capacitors  should  not 
be  used  since  they  may  open.  A 
resistance  may  build  up  between 


GAIN: 


NOISE  FACTOR: 


lAUGE  REJECTION: 


IF  REJECTION: 

RF  BALANCE: 
VERNIER  RANGE: 


*  Except  channels  2-3  and  4  of  41  me.  tuners. 

*  In  the  UHF  position,  the  tuner  is  changed  to  an  amplifier  for  the  UHF  I.F. 
Power  is  applied  to  the  UHF  tuner  which  may  be  either  a  FULL-RANGE 
CONTINUOUS  TUNER  or  a  single  channel  UHF  tuner.  In  either  case,  a 
separate  UHF  antenna  input  is  provided. 


SARKES  TARZIAN,  Inc 


Tuner  Division 
Bloomington,  Indiana 
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to  solve  the  shortage  puzzle 

replace  key  pieces  with*Lfl4wicoM(J 


High  Dielectric  Strength 
Low  Power  Factor 
Heal  Resistance 
Low  Moisture  Absorption 
High  Impact  Resistance 
Dimensional  Stability 
Light  Weight 
Tensile  Strength 
Resistance  to  Abrasion 


Lamicoid,  a  thermosettini;  plastic  laminate,  has 
already  proved  itself  for  such  uses  as  terminal 
blocks,  panels,  dials  and  many  other  applications. 

The  same  tpialities  that  make  it  adaptable  to 
these  uses  may  also  provide  practical  answers  to 
your  material  shortage  problems  .  .  .  and  perhaps 
even  bring  you  savings  or  improvements! 

For  example,  you  can  obtain  1.amicoid  in  a  wide 
variety  of  forms  and  grades  which  are  almost  cer¬ 
tain  to  possess  the  exact  characteristics  your  product 


MICA 


requires.  This  versatility  is  possible  because  Lami¬ 
coid  is  produced  through  the  use  of  many  different 
fillers  such  as  glass,  nylon,  fabric,  paper,  etc.  with 
a  variety  of  resins. 

Lamicoid  is  supplied  in  standard  sheets,  rods  and 
tubes,  or  fabricated  into  parts  to  your  specification. 
We  will  be  pleased  to  put  our  58  years  of  experience 
to  work  on  your  electrical  insulation  problems. 
Send  your  blueprints  and  specifications  today  for  a 
prompt  quotation. 


Schenectady  1,  New  York 

Offices  in  Principal  Cities 

lAMICOID  llomltMlW  Platllcl  •  MICANITI  Mital  .  iMPIU  IVaniitiMd  Fabrict  mA  Pa^'l  •  FAUICAHO  MICA 
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the  tab  and  the  foil  which  will  not 
break  down  at  applied  voltagres  of 
less  than  ten  volts. 

A  careful  examination  and  study 
should  be  made  of  any  d-c  paper 
capacitors  which  have  alternating 
currents  applied  across  them  since 
the  voltage  derating  of  a  d-c  capac¬ 
itor  is  a  function  of  the  frequency 
of  the  a-c  applied. 

During  shipping  or  storage,  parts 
may  be  subjected  to  rather  low 
temperatures.  Certain  wax-im¬ 
pregnated  capacitors  are  perma¬ 
nently  damaged  after  such  treat¬ 
ment.  Metallized  capacitors  should 
not  be  used  in  high-impedance  cir¬ 
cuits  because  when  they  short 
through  a  paper  pin  hole  or  impu¬ 
rity,  there  may  not  be  enough  cur¬ 
rent  to  burn  out  the  shorts.  Metal¬ 
lized  paper  capacitors  should  not  be 
used  in  pulse-sensitive  circuits 
where  sparking  inside  the  capacitor 
may  generate  false  pulses. 

The  difference  in  temperature 
coefficients  between  different  values 
of  deposited  carbon  resistors  is  so 
great  that  they  are  nearly  useless 
for  precision  voltage-divider  cir¬ 
cuits  used  in  military  gear  subject 
to  large  temperature  variations. 

Hermetic  Sealing 

Parts  that  are  not  completely 
hermetically  sealed  might  best  be 
left  open  since  tests  show  that 
changes  in  humidity,  temperature 
and  altitude  may  cause  moisture  to 
collect  in  such  parts.  The  more 
commonly  used  potentiometers  are 
subject  to  this  difficulty. 

Circuits  must  be  designed  to  ac¬ 
cept  the  full  JAN  tube  limits.  It  is 
not  difficult  to  obtain  a  JAN  tube 
which  operates  within  limits  nar¬ 
rower  than  those  specified.  But 
when  the  equipment  gets  in  produc¬ 
tion,  a  different  manufacturer  may 
provide  the  tube.  This  factor  may 
result  in  the  circuit  not  operating 
becau.se  the  second  manufacturer’s 
I  limits  are  different  from  those 
'  which  the  first  manufacturer  se¬ 
lected.  Both  limits  are  within  the 
range  specified  by  JAN  specifica¬ 
tions. 

When  a  385-volt  capacitor  is 
needed,  it  is  not  necessary  to  spec- 
i  ify  a  600-volt  capacitor  designed  to 
I  be  operated  at  900  volts.  The  parts 
application  engineer  can  give  this 


television 


The  ANDREW  “Skew"  Antenna 
is  the  only  antenna  which  provides 
a  circular  radiation  pattern  from 
antenna  elements  placed  around  a 
supporting  structure  which  is 
larger  than  a  half  wave-length 
on  a  side!  With  the  “Skew” 
Antenna,  it  is  possible  to  mount 
a  multiplicity  of  TV  antennas 
on  the  sides  of  tall  buildings,  on 
the  sides  of  existing  towers  — 
even  towers  which  also  support  a 
standard  antenna  on  top.  The 
economy  offered  by  a  joint 
operation  of  this  type  is  obvious. 

At  present,  the  “Skew” 
Antenna  is  custom  built  for 
each  installation  and  con¬ 
sequently  general  performance 
specifications  cannot  be  de¬ 
lineated.  However,  ANDREW 
engineers  will  be  glad  to 
discuss  its  application  to 
specific  situations. 


ANDREW  tour  element  “Skew" 
Antenna  on  the  conical  end  ot  the 
mooring  mast  ol  the  Empire  State 
building,  used  as  auxiliary  by 
WJZ-TV.  Lower  on  the  mooring 
mast,  artist's  sketch  shows  the  48 
element  ANDREW  “Skew" 
Antenna  to  be  installed  tor  WATV. 


Tyndmv 
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903  EAST  75TM  STtEIT,  CHICAGO  If 


TRANSMISSION  LINES  fOR  AM  FM  TV-MICROWAvE 
ANTENNA  EQUIPMENT  •  ANTENNA  TUNING  UNITS 


ANTENNAS  •  OiRtCTIONAL 
TOWER  LIGHTING  EQUIPMENT 
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TYPE 


INSTANTANEOUS 
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You  may  have  the  best  instrumentation  in  the  laboratory  —  in  shop  processes  —on  test 
and  inspection  lines  .  .  .  you  may  collect  the  most  concise  data  .  .  .  but  the  informa¬ 
tion  gathered  is  worthless  unless  it  is  dependably  accurate.  The  best  instruments  can 


ARE  YOUR  READINGS  TRUE? 


give  true  readings  only  when  the  source  of  voltage  is  constant. 


There  is  no  better  way  ta  maintain  constant  output  voltage  from  a-c  power  lines  than 
v.ith  a  STABILINE  Automatic  Voltage  Regulator  type  IE.  This  completely  electronic 
device  with  no  moving  parts  offers  instantaneous  correction  of  line  voltage  variation  — 
waveform  distortion  not  exceeding  3%  — excellent  stabilization  and  regulatian.  Numer¬ 
ous  types  are  available  in  a  wide  range  of  ratings  to  fulfill  the  needs  of  your  particular 
requirement. 

Send  today  for  complete  information  on  STABILINE  Automatic  Voltage  Regulator  type 
IE,  and  at  the  same  time,  ask  about  STABILINE  type  EM.  Write  to: 

208  THURE  AVE.,  BRISTOL,  CONN,  and  ASK  FOR  SECO  BULLETIN  S351. 


rm  SUPCRIOR  EllCTRIC  co.|30 

irisroi,!  cotmicncur 


•  STABILINE  AUTOMATIC  VOLTAGE  REGULATORS 

•  POWERSTAT  VARIABLE  TRANSFORMERS 

•  VARICELL  D  C  POWER  SUPPLIES 

•  VOLTBOX  A-C  POWER  SUPPLIES 

•  SUPERIOR  S  WAY  BINDING  POSTS 

•  POWERSTAT  LIGHT  DIMMING  EQUIPMENT 
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assurance  because  he  has  tested  and 
approved  vendor’s  products  against 
purchase  specifications. 

All  the  characteristics  of  parts 
are  not  necessarily  controlled.  This 
is  one  of  the  things  that  engineers 
seems  to  forget  most  rapidly.  They 
assume  that  all  characteristics  are 
controlled. 

Present-day  systems  are  so  inter¬ 
dependent  and  complicated  that 
there  is  a  tremendous  temptation  to 
design  with  a  soldering  iron.  The 
designer  trys  to  make  his  system 
operate  and  prefers  to  forget  de¬ 
tails.  The  parts  specialist  remem¬ 
bers  the  details  and  looks  for  the 
unexpected  things  that  prevent  pro¬ 
duction  systems  from  operating  in 
the  same  manner  as  breadboard 
systems. 


TELEMETERING: 

channels; 

automatically: 

SEPARATED- 

WITH  THE 'Heif</^-Pcrc//rc 

ELECTRONIC  DECOMMUTATOR 


Fast  Cueing  of  Tape 
Programs 

By  John  B.  LEBBErrxER 

Enpinerr  WKRC^TV 
T'tncinttaM.  Ohio 


Many  times  the  writer  has  found 
it  convenient  or  necessary  to  record 
two  or  more  separate  programs 
back-to-back  on  a  single  30-minute 
reel.  This  often  happens  when  the 
tape  recorder  is  used  on  several 
successive  spot  or  special-events 
shows.  In  many  cases,  one  of  these 
programs  (often  the  last  one  the 
reel)  will  be  scheduled  for  immedi¬ 
ate  use,  with  the  others  out  of 
order  or  rescheduled  for  later  play¬ 
back. 

Normally,  it  would  be  necessary 
to  run  all  or  part  of  each  reel  in 
order  to  cue  in  at  the  desired  spot, 
or  dub  each  program  onto  separate 
reels.  All  this  trouble  can  be 
avoided  simply  by  numbering  a 
small  tab  of  paper  and  attaching 
with  a  very  small  piece  of  Scotch 
tape  at  the  point  where  each  pro¬ 
gram  starts  and  ends.  This  can  be 
done  at  the  time  each  show  is  re¬ 
corded.  The  cueing  of  each  show 
then  resolves  itself  into  throwing 
the  recorder  switch  to  past 
FORWARD  and  stopping  at  the  proper 
tab.  This  consumes  only  a  fraction 
of  the  usual  set-up  time  and  has 
meant  the  difference  between  im¬ 
mediate  playback  or  complete 
rescheduling. 


Automatic  separation  for  up  to  27  information 
channels  on  one  commutated  subcarrier  is  now  possible  with  this 
Bendix  Model  THC-1  Electronic  Decommutator.  The  equipment 
can  be  used  with  any  standard  FM/FM  telemetering  receiving 
station. 

Accuracy  is  such  that  the  nominal  error  of  the 
equipment  is  less  than  1.0%  and  this  will  not  be  adversely  affected 
by  ambient  temperatures  between  20°  and  110°F  and  relative 
humidity  up  to  80%. 

The  decommutator  is  capable  of  separating  27 
information  channels  at  2.5,  5,  or  10  revolutions  per  second 
and  15  information  channels  at  commutation  speeds  of  5,  10 
or  25  revolutions  per  second. 

Major  elearonic  assemblies  of  the  equipment 
are  the  decommutator  control,  four  channel  separators,  informa¬ 
tion  gates,  and  the  dual  power  supply.  Nominal  output  is  ±5.0 
milliamperes  into  a  330  ohm  load  for  band  edge  to  band  edge 
deflection. 

Complete  information  on  the  equipment  can  be 
obtained  by  writing  the  manufacturer. 
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vides  one-carrier  responsibility  all  thel 
way  and  gets  a  receipt  upon  delivery.  I 
it’s  profitable— Air  Express  scrvicel 
costs  less  than  you  think,  gives  you! 
many  profit-making  opportunities.  P 
Call  your  local  agent  of  Air  Expressc 

riivicmn  R.iilu.'nv  Fvnr^Q«  Aot^nrv  ^ 


these  style  centers  ship  their  fashions 
the  world’s  fastest  way— via  Air  Express ! 

Getting  new  fashions  first  is  im¬ 
portant  to  Hollywood  stars.  But  it's  even 
more  important  to  fashion  buyers  in 
stores  all  over  the  country  .  .  .  where  a 
few  days  can  mean  the  difference  be¬ 
tween  profit  and  loss. 

That’s  why  stores  (as  well  as  stars) 
get  their  fashions  Air  Express! 

Whether  your  business  is  fashions  or 
faaories,  you  can  profit  from  re^lar 
use  of  Air  Express.  Here's  why: 

it’s  fastest  —  Air  Express  gets  top 
priority  of  all  commercial  shipping 
services  —  gives  the  fastest,  most  com¬ 
plete  door-to-door  pickup  and  delivery 
sers'ice  in  all  cities  and  principal  towns 
at  no  extra  cost. 

it’s  dependable  — Air  Express  pro¬ 


recognize  me!, 
famous 
movie  stars? 


In  New  York  and  other  fashion  cen¬ 
ters,  they  keep  dummies  made  to  the 
exact  measurements  of  Hollywood  stars. 

When  a  star  wants  a  new  gown,  she 
calls  her  shop— and  it's  measured  right 
on  her  model ! 

Then  it's  only  a  matter  of  hours 
before  the  gown  is  in  Hollywood.  For 
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Lot-king  .4dapler  for  Subiiiiniature  Tubett 


down  over  bends  in  the  contact 
strips.  When  moved  down  toward 
the  base,  it  presses  the  strips  firmly 
aKainst  the  tube  leads,  to  give  a 
tight  grip  and  good  electrical  con¬ 
nection. 

Holes  in  the  cover  plate  are  coned 
outward  to  facilitate  in.serting  the 
tube  leads  in  the  adapter.  With 
practice,  an  operator  can  fan  out 
the  leads  of  a  subminiature  and  get 
them  into  the  right  holes  almost  as 
fast  as  if  plugging  in  an  ordinary 
tube. 

A  molded  raised  dot  on  the  cover 
plate  identifies  the  space  between 
pins  1  and  8,  and  the  plate  itself  is 
molded  with  different  widths  of 
positioning  lugs. 


Testing  of  subminiature  tubes  is 
greatly  simplified  if  their  thin  flexi¬ 
ble  leads  are  temporarily  attached 
to  a  standard  plug-in  tube  base. 
Since  some  of  the  premium  sub¬ 
miniatures  are  given  extremely 
high  vibration  tests,  heat  runs  and 
severe  electrical  tests,  firm  connec¬ 
tions  to  the  leads  are  essential.  So 
important  is  this  requirement  that 
before  development  of  the  locking 
adapter,  leads  of  each  miniature 
tube  were  in.serted  in  the  pins  of  an 
empty  octal  base  and  soldered  for 
te.st  purposes,  then  unsoldered  after 
completion  of  tests. 

The  locking  adaptor,  developed 
by  engineers  of  Sylvania  Electric 
Products  Inc.,  solves  the  problem  so 
perfectly  that  the  adapter  has  been 
placed  in  ma.ss  production  for  use 


in  all  of  this  firm’s  plants  and  is 
available  to  other  manufacturers. 

The  adapter  is  made  up  of  five 
molded  plastic  parts,  eight  phosphor 
bronze  contact  clips  and  one  ma¬ 
chine  screw.  The  base  is  a  standard 
octal  base,  made  from  a  revised 
mold  having  cutouts  for  the  tabs  of 
the  molded  plastic  locking  ring.  A 
cylindrical  core  which  fits  inside  the 
base  has  longitudinal  slots  located 
directly  over  the  base  pins,  into 
which  go  the  eight  contact  clips. 

These  are  preformed  to  give  a  press 
fit  into  the  tube  base  pins.  This  is 
tight  enough  to  eliminate  need  for 
soldering  but  the  ba.se  pins  are 
dipped  in  solder  anyway  to  round 
off  the  ends  for  smoother  in.sertion 
in  sockets. 

The  locking  ring  moves  up  and  Slrippinp  Enameled  Wire 

To  REMOVE  enamel  insulation  cleanly 

-r - —  -  ----  from  leads  of  magnetic  amplifier 

coils  without  nicking  or  otherwise 
>  '  weakening  the  fine  copper  wire, 

,  Keystone  Products  Co.  in  Union 
>  City,  N.  J.  a 

V  with  rotating  wire  brushes, 

W  made  for  the  purpose  by  Newark 

i  Brush  Co.  of  Kenilworth,  N.  J. 

The  brushes  are  mounted  one 
above  the  other  and  belt-driven  by 
a  J-hp  motor;  the  distance  between 
^  the  brushes  is  adjustable  to  accom- 

^  '  modate  different  sizes  of  wire,  by 

turning  a  knob  that  raises  or  lowers 
,  the  entire  upper  brush  assembly. 

The  wire  coil  leads  to  be  stripped 
I  are  inserted  all  at  once  in  the  open¬ 
ing  located  just  between  the 
brushes.  One  slow  movement  in 
and  out  cleans  all  the  leads  of  the 


Component  parts  oi  locking  adapter.  In  background  is  an  assembled  adapter 
with  subminiature  tube  locked  in  position 
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Kester  Flux-Core  Solder 

UNirOnm  in  Alloy 
UttlFORM  In  Flux  Content 

Right  down  the  line,  spool  after  spool,  Kester  "44”  Resin, 
"Resin-Five”  and  Plastic  Rosin-Core  Solders  offer  these  features  of 
uniformity  so  necessary  to  the  best  in  soldering. 

Alloy  . . .  just  the  right  amount  of  Tin  and  Lead,  complying  with  your 
specifications  every  time,  and  only  the  best  metals  used ! 

Flux  content . . .  not  a  single  inch  of  the  solder  is  without  uniform 

flux  distribution  . . .  and  remember,  only  Kester  can 

give  you  that  flexibility  in  core  size  or  flux 

content,  more  or  less  as  needed,  the 

exact  predetermined  amount.  Kester  is 

truly  an  engineered  Solder. 


Omf  100.100  tYf« 
Itstff  Rvi-Ctra 


K«tt9r  iMMts  all  a^Hcabla  Oavarnmant 

Fro*  Ttdinicol  MoinmI  — writ*  far  yowr  copy  af 
"SOIDER  and  Soldoriiig  Tochniqua." 

KESTER  SOLDER  COMPANY 

4204  Wrightwood  Av«.«  Chicogo  39 
Nawork  5,  Now  Jariay  *  Brantford,  Conodo 


^  Keste^ 

^OLDE^ 
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Double-Anvil  Riveter 
for  Miniature  Sockets 

Through  use  of  a  sliding  double 
anvil  on  a  sinKle  riveting  machine, 
miniature  sockets  can  be  riveted  1) 
a  television  chassis  just  as  fast  and 
just  as  well  as  with  a  more  cost.y 
dual-machine  arrangement. 

The  operator  positions  the 
chassis  so  each  socket  hole  is  over 
an  anvil  pin,  places  a  socket  over 
the  anvil  pins,  slides  the  anvil  to 
one  limit  of  movement  and  operates 


All  lead!  of  Ibii  magnetic  ampliiier  call  are  cleanly  itripped  oi  enamel  when 
inserted  in  the  opening.  Wire  brushes  pull  the  enamel  away  irom  the  operator; 
this  direction  of  rotation  also  serves  to  pull  in  flexible  fine-wire  leads  so  they  get 
stripped  for  the  desired  length 


coil  simultaneously.  A  fan  blade,  vided  for  the  purpose  under  the  ma- 
aLso  belt-driven  by  the  motor,  chine.  Edges  of  the  drawer  are 
creates  a  vacuum  to  pull  the  enamel  temporarily  taped  to  prevent  leak- 
dust  into  a  collecting  drawer  pro-  age  of  the  fine  dust. 


.Magnetic  Parls-Lifler 


Tube  anodes  emerging  from  a  bak¬ 
ing  oven  are  picked  up  and  loaded 
into  tote  boxes  with  a  Multilift 
Magnetic  Separator,  made  by  Multi¬ 
finish  Mfg.  Co.,  Detroit,  Mich.  In 
the  lifting  position,  a  permanent 
magnet  in  the  tool  attracts  the 
parts.  Pulling  up  an  inner  handle 
moves  an  internal  shunt  between 
the  magnet  poles,  reducing  the  ex¬ 
ternal  magnetic  field  sufficiently  so 
the  parts  drop  off  into  the  box. 


The  lifter  is  used  for  this  purpose 
in  the  Emporium,  Pa.  plant  of  Syl- 
vania  Electric  Products  Inc.  because 
the  parts  are  too  hot  to  touch  after 
emerging  from  the  1,700  F  oven. 
Even  if  parts  were  cool  enough, 
touching  with  gloved  or  bare  hands 
could  introduce  grease  or  dirt  that 
neutralized  the  degreasing  and  bak¬ 
ing  operation.  The  lifter  insures 
cleanliness  and  permits  using  a 
much  shorter  conveyor  for  cooling. 


Addition  oi  two-pin  onvU  makei  tingle 
riveting  machine  do  work  of  dual  ma¬ 
chine 

the  press  to  feed  and  clinch  one 
tubular  rivet,  then  slides  the  anvil 
to  the  other  limit  of  movement  and 
operates  the  press  again  to  finish 
the  job.  This  technique  is  used  in 
the  Television  Receiver  Division  of 
Allen  B.  DuMont  Labs.,  Inc.,  in 
East  Paterson,  N.  J. 


Spotlight  for  Welding 

A  Lucite  rod  mounted  on  a  Bausch 
&  Lomb  microscope  substage  projec¬ 
tion  lamp  gives  an  inten.sely  bright 
beam  of  light  at  the  electrodes  of  a 
small  welder,  to  facilitate  welding 
of  getters  and  other  small  parts  to 


Lilting  hot  anodn  Irom  moving  woTon-wiie  convoyor  which  rtmi  through 
baking  oven 
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Pulse 

Forming 

Networks 


Sfyciij'nul  ichcre  Size, 

I :  fj  i  i  i  e  u  c  y ,  li  c  o  n  o  w  )'  a ;/  d 
W  e  i ^ h  t  a  re  I  m p  o  r tnut 


By  utilizing  Plastic  Films  which  allow  higher  volt 


per  mil  loading  of  capacitor  dielectric,  our  pulse 


forming  networks  are  made  in  minimum  sizes  and  weights. 


Losses  are  considerably  lower  in  comparison  to 


pulse  forming  networks  using  other  types  of  dielectric. 

Higher  temperatures  are  permissible  due  to  our 
special  dielectric  and  the  use  of  silicone  impregnants. 
Other  characteristics  are  long  life,  stable  performance 
at  high  temperatures,  and  ranges  of  voltages  up  to 
60  KV.  Highly  functional  designs  make  "CP"  pulse 
forming  networks  preferred  where  efficiency  and 
economy  and  small  size  are  essential. 


Send  us  yottr  reqtdrtments  and  we  will  recommend  and  design  a  Ptdse  Forming  Network  to  solve  your  need. 


MANUrACTUBiaS 

C/«sMuir 

Pul$t  Forming  Setm^k 


ondenner  o  d  u  ^  t  m  m  p  a  n  y 
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PRODUCTION  TECHNIQUES  (continyed)' 


t 


Die  value  leoders 
in  CloekrRadios 
continue  to  be  the 
brands  equipped 


Sttalman 


Luctt*  rod  on  end  oi  lamp  housing  bands 
light  beam  to  illuminate  small  parts 
being  welded 


the  electrode  structure  of  miniature 
and  subminiature  tubes.  The  projec¬ 
tor  contains  a  21-cp  auto  lamp  op¬ 
erated  from  a  6.:5-volt  filament 
transformer. 

Being  thermoplastic,  the  Lucite 
rod  is  easily  bent  to  the  optimum 
shape  and  position  by  heating  with 
an  infrared  lamp  or  hot  plate  after 
the  projector  is  mounted  on  the 
bench.  Aluminum  foil  is  wrapped 
around  the  rod  to  prevent  loss  of 
light  except  at  the  end  where  de¬ 
sired.  The  rod  is  clamped  to  a  metal 
disk  set  into  the  opening  of  the 
projector  housing.  This  technique 
for  supplementing  fluorescent  table 
lamps  during  assembly  of  small 
parts  is  in  use  at  the  Emporium,  Pa. 
plant  of  Sylvania  Electric  Products 
Inc. 


Confinantot 


SCIONS  TIMERS 


Becatii^  Sef«ionfl  Timers  are  lower*|>rired  tlian  other 
de|»en()al)le  makes  more  and  more  eliK'k^radio 
manufacturers  are  ofTering  buyers  a  better  value 
(or  their  money. 

Make  any  comparison.  Take  this  initial  price 
advantage  and  add  Sessions-qiiieter  o|>eralion,  iin* 
beatable  accuracy*  and  attractive  styling,  and  you 
have  a  total  number  of  ini|>ortant  features  un¬ 
matched  by  any  other  clock-radio  timer.  For  de¬ 
tails  Hrite  the  Sessions  Clock  Company,  Timer 
Division,  Dept.  48,  Foreslville,  Connecticut. 


Heat-Fusing  Polystyrene 

Use  of  a  polystyrene  sleeve  over  a 
coil-spring  connector  for  the  plate 
top  cap  of  type  1B3  tubes,  in  place 
of  the  more  common  molded  plastic 
top-cap  connector,  cut  production 
costs  of  the  high-voltage  power 
supply  for  Tele-tone  television  re¬ 
ceivers. 

The  sleeve  came  from  an  outside 
vendor  with  one  end  sealed  and  a 
hole  punched  for  the  top  cap.  On 


Esguir. 


Sporton 


soasasa/aByoK]® 

DATA  TRANSMISSION  •  SELECTIVE  CALLING 
AND  SUPERVISORY  CONTROL  EQUIPMENT 


SEIECTIVELV  CALLING  OR  SIGNALLING 


For  the  past  seven  years  The  Hammarlund 
Manufacturing  Company  has  specialized  in  de¬ 
signing  and  developing  electronic  control  equip¬ 
ment.  Based  on  this  experience,  and  the  knowl¬ 
edge  gained  from  42  years  of  communications 
engineering  and  production,  Hammarlund  to¬ 


day  produces  a  standard  line  of  equipment  for 
data  transmission,  supervisory  control,  teleme¬ 
tering,  selective  or  group  calling  or  signalling, 
fault  alarm  and  other  similar  applications.  This 
equipment  is  designed  for  use  on  microwave, 
radio  or  wire  circuits. 


POINT  TO  POINT  SIGNALLING 


The  Hammarlund  Standard  Duplex  Signalling  Unit  consists  of  a  tone 
generator  and  receiver  designed  to  operate  over  wire  lines,  telephone 
or  power  line  carrier,  and  radio  or  microwave  communications  circuits 
for  signalling,  dialing,  slow  speed  telemetering,  supervisory  controls  or 
other  information.  Transmitters  and  receivers  are  available  for  33 
frequency  channels  between  2000  and  6000  cps.  This  equipment  is 
being  used  by  military  and  governmental  agencies,  pipeline  and  power 
companies,  railroads  and  other  groups  requiring  remote  on-off  switch¬ 
ing,  continuous  indication  of  operating  conditions,  and  automatic  detec¬ 
tion  of  wire  line  or  power  source  failures  along  their  systems. 


Hammarlund  Selective  Calling  equipment,  added  to  2-way  radio  sys¬ 
tems  used  to  control  large  fleets  of  vehicles,  or  distant  fixed  stations, 
adds  privacy,  speed,  safety,  quietness  and  convenience  to  day-in-day- 
out  operations.  By  the  push  of  a  button  the  dispatcher  within  0.8  of  a 
second  selects  the  station  which  he  wants  to  contact  Only  the  selected 
operator  or  group  of  operators  can  receive  the  call.  If  the  operator  of 
the  car  or  station  being  called  doesn’t  answer,  an  indicator  lamp  remains 
lighted  to  show  he  was  called.  This  simple  equipment  can  be  added  to 
any  present  installation,  or  incorporated  in  any  type  of  installation 
now  projected. 


PROTECTION  THROUGH  SUPERVISORY  CONTROL 


The  Hammarlund  “Multi-Gate”  Remote  Supervisory  and  Control 
System  is  engineered  to  provide  highly  efficient,  fully  reliable  opera¬ 
tional  controls  of  important  remote  equipment  such  as  used  by  refiner¬ 
ies,  pipelines,  utilities,  railroads,  civil  defense  and  other  commercial, 
as  well  as  military,  groups.  Because  of  a  imique  design  by  which  a  single 
tone  activates  a  receiver,  which  in  turn  will  then  accept  a  second  tone 
to  operate  a  relay,  this  equipment  can  be  used  where  disturbances  on 
connecting  wire  or  radio  circuits  make  ordinary  tone-operated  remote 
controls  impractical.  Up  to  21  individual  on-off  functions  can  be 
handled  over  a  single  circuit  employing  only  7  audio  signalling  tones. 


0  Write  Today  For  Detailed  Information  0 


HAMMARLUND 

MORE  THAN  40  YEARS  EXPERIENCE  COUNTS! 

THE  HAMMARLUND  MANUFACTURING  CO.,  INC. 

460  WEST  34th  STREET  •  NEW  YORK  1,  N.  Y. 
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(continwd)  . 


Method  ei  using  sImto  on  IBS  high- 
Toltago  roctUioi 


the  horizontal  output  transformer 
subassembly  line,  the  sleeve  was 
pushed  over  the  spring  clip  and  the 
open  ends  heated  with  an  ordinary 
soldering  iron,  then  squeezed  to¬ 
gether  quickly  with  long-nose  pliers 


Squooiing  hoot-soitonod  plastic  to  ionn 

seal 


PRODUCTION  TECHNIQUES 


When  you  cannot  see  inside  the  product 


it  pays  to  look  “inside”  the  manufacturer 


Magnet  wire  cannot  be  judged  by  externals.  Hidden  manufacturing 
variables  quickly  show  up  in  the  winding  room  ...  on  the  test  rack 
...  or  out  in  the  field. 

Producing  magnet  wire  of  much  better  than  usual  quality  . . .  especially 
in  the  finer  gauges  ...  is  Wheeler’s  specialty.  We  invite  users  of  this 
product  .  .  .  whether  large  or  small  ...  to  look  inside  wheeler  and 
see  for  themselves  what  we  have  to  offer.  Briefly,  here  is  what  you 
will  find: 

A  division  of  The  Sperry  Corporation,  with  all  that  means 
in  background,  up-to-the-minute  facilities,  excellent  engineering 
and  precision  manufacturing  standards. 

Production  “under  one  roof”  and  under  one  control,  from 
copper  wire  drawing  to  final  inspection. 

Latest  equipment  for  applying  Formvar,  Dipsol  (liquid 
Nylon)  and  other  modern  insulation  coatings  as  well  as  all 
types  of  natural  and  synthetic  yarn  insulation. 

Complete  specialized  enameling  department. 

Comprehensive  design  engineering  and  manufacturing 
facilities  for  production  of  wire  wound  components,  from  basic 
coil  to  completed  transformers  and  related  equipment. 

If  you  are  looking  for  a  Dependable  source  with  better  than  ordinary 
ability  to  help  you,  get  in  touch  with  us. 

WHEELER  A  MAGNET  WIRE 

AND  WIRE  WOUND  COMPONENTS 
THE  WHEELER  INSULAHO  WIRE  CO.,  INC.,  1101  EAST  AURORA  ST,  WATERRURY  20,  CONN. 

Divitien  of  Tho  Sparry  CerporoHon 


Panel-Holding  Fixture 

Grooved  wood  uprights  mounted  on 
a  wood  base  are  used  to  hold  a  small 
panel  for  the  Signal  Corps  1-193 
relay  test  set  in  a  vertical  position 
for  mounting  of  parts  from  both 
sides  in  the  East  Newark,  N.  J. 
plant  of  Utility  Electronics.  Parts 


StmpU  wood  iixhira  bold*  ponal  upright 
ior  maximum  couTonionca  in  mounting 
parts  on  both  stdos 
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Magnetic  Cewntai 


Computing  Head 
tor  C a  b oiine 


2  3  Convertible  P'cli 
Counter  For  Teatile  Leonib 


Yes  ...  it  pays  to  figure  first . . .  instead  of  And  remember  that  you  can  count  on 
afterward  . . .  how  Veeder-Root  Counters  can  Veeder-Root  to  help  you,  consistent  with 
profitably  be  built  into  your  new  products,  defense  commitments, 
machines,  or  processes  ...  to  build  up  sales  ^ 

appeal  and  new  markets.  VEEDER-ROOT  INCORPORATED 

Much  easier  to  call  in  a  Veeder-Root  engi- 
neerno,„,thanw.itingm.taW.when,o^  HARTFO.O  2.  CONNECTICUT 

m  ,  j  X*  Chkot«  6,  III.  •  Ndw  Yofli  19  •  GrMitvilId,  S.C  •  MQiitr«ol  2»  Cottodo 

Cl68i{n^  18  in  production.  second  POflkMond  AR«fit«it»fritt<ippl  CitiM 
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PRODUCTION  TECHNIQUES  (continued) 

are  mounted  with  nuts  and  bolts, 
and  this  fixture  permits  holding  the 
slotted  head  of  the  bolt  with  a 
screwdriver  on  one  side  of  the  panel 
while  tightening  the  nut  with  a 
spin-type  socket  wrench  on  the 
other  side. 

The  operator  inserts  a  wood 
block  under  the  panel  to  raise  it  to 
most  convenient  height  in  the  ver¬ 
tical  slides. 


•  JHoma 
Pm*iod 
M»ai 

WITH  ACCURACIiS  TO  .001% 


Reject  Indiealur  Lamp 

Two  lamps  indicate  the  quality  of 
assembly-line  work  in  Du  Mont’s 
East  Paterson,  N.  J.  television  re¬ 
ceiver  plant.  When  the  amber  lamp 
is  on,  the  reject  rate  is  within 
acceptable  control  limits.  When  the 
red  lamp  is  turned  on  by  the  line 
foreman,  the  workers  know  that 
their  reject  rate  is  too  high. 


A  MULTI-PURPOSE  LABORATORY  TOOL,  the  Berkeley  Model  550 
Universal  Counter  &  Timer  offers  in  a  single  instrument  these  time- 
saving  functions : 

1.  Time  interval  measurements  jrom  10  microseconds  to  1  sec¬ 
ond,  u'ith  an  accuracy  of  —  10  microseconds. 

2.  High  speed  counting  at  rates  to  100,000  counts  per  second 
U'ith  an  accuracy  of  :i_  I  count. 

3.  Low  frequency  period  measurements  can  be  obtained  uith 
an  accuracy  of  ±10  microseconds. 

DIRECT-READING  digital  presentation  of  information  eliminates  the 
need  for  interpolation  or  conversion;  relatively  unskilled  technical  per¬ 
sonnel  can  operate  the  unit. 

TYPICAL  APPLICATIONS  Frequency  and  frequency- ratio  measure¬ 
ments;  high-speed  counting;  tachometry;  precise  measurement  of  velo¬ 
city,  flow,  pressure,  temperature,  viscosity ;  interval  timing. 


Plug-in  Panels  anil  Meters 
For  Test  Sets 

High-speed  production  test  sets  for 
locating  .shorts  and  gas  in  newly 
manufactured  tubes  can  be  quickly 
changed  for  another  tube  type  at 


SPfCIFICATIONS - - 

RAN6E:  0  to  100.000  cycles  per  second;  10  microseconds  to  1  second. 
ACCURACY:  ±1  event:  ±10  microseconds. 

STABILITY:  Better  than  1  part  in  10^. 

POWER  REQUIREMENTS:  117  votts±10%,  50-60  cycles;  approximately  200  watts. 

INPUT  REQUIREMENTS:  Events-Per-Unit-Time  Channel:  Any  pos.  wave.  0.2  v.  to  SO  v.  r.m.s. 

Input  impedance  O.OS  mmf  condenser  in  series  with  2S0K  potentiometer. 
Time  Interval  Pulse  Channel:  Pos.  or  neg.  pulses  with  a  rise  time  of  1  v. 
u  sec.  or  better  Max  sensitivity  1  v.  peak.  Input  lOOK  potentiometer. 
Time  Interval  Photo-Wave  Channel:  Max.  sensitivity  0.5  v.  r.m.s.  Pos. 
ACCESSORY  or  neg.  waves.  Input  270K  to  ground. 

SOCKET  CONNECTION:  +300  volts  regulated;  6.3  volts  a.c.;  contacts  for  remote  start;  photo¬ 
cell  connection  to  Events-Per-Unit-Time  input  amplifier. 

DIMENSIONS:  21"  X  20"  X  15"  deep  (approximate) 

PANELS:  Double  decked,  each  panel  19"  x  BVa"  standard  relay  rack  size. 
DISPLAY  TIME:  Continuously  variable  from  1  to  5  seconds. 

TIME  BASE:  Selectable  0.1.  1.0  and  10  seconds. 

FINISH:  Hammertone  blue-^ray.  baked  enamel  smooth  finish. 

NET  WEI6HT:  Approximately  120  1bs. 

PRICE:  $1200.00  f.o.b.  factory. 


I'or  full  information,  please  urite  for  Bulletin  108 


Iie^i>kele4i  $oie4nill^ 


Testinq  6CD6G  in  unWersal  short!  and 
qas  test  set.  Tube  socket  panel  is  held 
down  by  locking  latch  at  right,  needed 
for  larger  tubes.  Coll  spring  makes  lop 
cop  connection 
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Custom  Made  Technical  Ceramics^ 
of  this  type  to  meet  almost  any  quantity 
and  delivery  requirements. 


If  you  need  ceramics  similar  to  these^  and  you 
need  them  in  large  quantifies,  we  have  the  ca¬ 
pacity.  This  rotary  press  is  capable  of  producing 
1,800,000  units  a  day  and  we  have  4  large 
tunnel  kilns  to  insure  adequate  firing  capacity. 


A  battery  of  the^ 
rotary  presses  Js 
ready  to  serve  yc^. 
For  large  volume  ik- 
quirements  — a  th^d 
of  a  million  or  odlr 
—  this  is  the  m«t 
economical  method 
of  manufacture 
in  the  industry. 


OrriCESi  METIOrOUTAN  AEEAi  *71  Sr***  $1..  Newark.  N.  J.,  Mlickall  l.tlS*  •  EHIlADCtEHIA.  U4*  Narth  Iraa*  Si..  Slaraaiaa  4-2123 
SOVmWfSTi  Jaka  A.  Craaa  Ca.,  4IIS  OrWa  Driaa,  Dallai  9,  Oiaaa  **ll  a  NEW  ENOUNO,  1374  Miiiarkaiam  A«a.,  Caaikrilaa.  Man.,  KMIaal  7-4441 
lOS  ANCflES,  3403  Narik  HaaNaglaa  Orhra,  Caailal  1-4114  a  CHKAOO.  231  Nartk  USaHa  El..  CaaM  4-1721  a  ST.  lOUIS.  1123  WaiklaaNa  Am..  OaHlill  4434 


PftODUCTION  TECHNIQUES 


(conHnNed) 


Plug-in  Mcket  panel  lot  lube  under  test. 
Coil  spring  stretched  between  posts 
back  oi  socket  makes  connection  to 
shell  oi  6SQ7  for  checking  continuity  to 
t  No.  1  pin 


the  Emporium,  Pa.  plant  of  Syl- 
vania  Electric  Products  Inc., 
through  use  of  plug-in  connections 
instead  of  conventional  permanent 
test  circuitry. 

Three  types  of  changes  are  made. 
The  socket  for  the  tube  under  test 
is  mounted  on  a  small  insulating 
panel  having  pins  that  plug  into  two 
permanently  connected  7-pin  sockets 
in  the  test  set.  A  complete  file  of 
sockets  for  different  tube  types  is 
kept  in  racks  on  the  production 
floor,  so  that  correct  pin  connections 
for  a  particular  tube  are  made  auto¬ 
matically  by  inserting  the  correct 
socket  panel  for  that  tube. 

All  meters  on  the  test  set  have 


Rack  us*d  for  >toring  sockat  ponaU. 
Some  have  a  epeciol  lop-cop  connecting 
lead  or  a  ihield-connectlng  ipring 


BSS  Bridgeport  Avc.,  MILFORD.  CONN.  806  Illinois  Avc. 
1)06  W.  River  St.,  ELYRIA,  0.  26  Platt  St.,  H> 
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HERMETICALLY  SEALED 


MIL-T  AND  JAN  PROJECTS 

Today's  complex  electrical  and  electronic  defense  equipment 


requires  unfailing  accuracy  and  dependability  under  extreme 


conditions  of  humidity,  heat,  mechanical  shock  and  other  ad 


verse  conditions.  To  meet  those  needs  SOLA  voltage  regulators 


con  be  provided  in  hermetically  sealed  housings  which  con 


form  to  defense  specifications  for  grades  1,  2  or  3  hermetic 


sealing.  Splash  proof  design  hoiisings  are  provided  for  large 


units  where  hermetic  sealing  is  not  feasible. 

SOLA  Constant  Voltage  Transformers  were  widely  employed 
during  World  War  II  wherever  continuous  precision  perform 
once  of  electrical  and  electronic  units  was  mandatory.  Typical 


■t 


X-ray  equipment,  flight  and  navigation  trainers,  and  photo¬ 


electric  devices. 


Often  the  precise  voltage  input  upon  which  a  device's  design 


was  predicated  is  not  available.  Yet,  input  voltage  level  must 


formonce.  You  can  guarantee  optimum  performance  for  your 


unit  by  stabilizing  input  voltage  with  a  SOLA  Constant  Volt 


age  Transformer. 


Typical  types  of 
Hermetically 
Sealed  SOLA 
Constant  Voltage 
Transformers 


The  engineers  and  soles  representatives  oi  the 


SOLA  Electric  Company  will  be  glad  to  discuss 


the  appUcotion  of  SOLA  Constant  Voltage  Trans¬ 


formers  to  your  specific  requirements.  Your  phone 


call  or  letter  will  receive  our  prompt  ottention. 
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(continued) 


with 

Apco  Mossberg 
Torque 
Tools 


THERE'S  NO  NEED  for  costly  delays  in  testing  and  measuring 
the  final  tension  on  assembly  screws  in  precision-built  electronic 
equipment.  Today,  you  can  do  the  job  quickly,  accurately  and  at  a 
minimum  cost . . .  with  Apco  Mossberg  Torque  Screw  Drivers. 


Plugging  meter  into  test  set 


banana-plug  terminals  that  fit  into 
jacks  located  behind  panel  holes. 
This  permits  quick  changing  of 
meters  when  different  ranges  are 
needed.  Meters  not  in  use  are  stored 
on  a  sloping  plywood  panel  having 
an  individual  cut-out  hole  for  each 
meter. 

A  plug-in  patch  panel,  also  using 
banana  plugs,  serves  to  tie  the  cor¬ 
rect  d-c  test  voltages  to  the  teat 
adapter  socket.  An  ordinary  drawer 
handle  on  the  panel  makes  insertion 
and  removal  easy. 

A  coil  spring  permanently  mount- 


ESPECIALLY  DESIGNED  for  greater  convenience,  Apco  Torque 
Screw  Drivers  feature  easy-to-read  dials  for  accurate,  instantaneous 
measurements.  Every  Apco  screw  driver  is  easy  to  handle  .  .  .  simple 
to  operate  .  .  .  completely  dependable.  There  are  no  springs  or 
intricate  parts  to  get  out  of  kilter.  Each  driver  is  equipped  with  a 
standard  Stanley  tool  holder  to  accommodate  interchangeable  bits 
for  tightening  and  testing  torque  on  all  types  of  screws  —  including 
light  plastic  screws  where  precision  tightening  is  an  absolute  necessity. 


YOU’LL  FIND  that  Apco  Torque  Screw  Drivers  are  available  in 
a  complete  range  of  sizes  —  from  the  0  to  6  inch  ounce  size  for  light 
bench  work  to  the  0  to  24  inch  ounce  models  with  large  positive  and 
positive-negative  dials  for  every  job  in  the  shop.  Get  the  complete 
details  on  these  and  other  Apco  Mossberg  Torque  Tools  for  Industry 
from  your  distributor  or  write  direct.  Apco  Mossberg  Co.,  1 89  Lamb 
Street,  Attleboro,  Mass.,  U.  S.  A. 
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Better  Performance 


These  wound  cores  of  high  perntteabtlity,  cold-rolled,  oriented  steel  are  identical  in  design 
and  material  with  the  cores  used  in  the  famous  Moloney  HiperCore  Transformers.  You  get 
greater  flux  carrying  capacity  and  lower  losses  without  increasing  the  core  size. 


increased  Production 


Eliminates  the  need  for  stacking  thus  saving  assembly  costs.  In  all  types  of  electronic  trans¬ 
formers  this  saving  in  assembly  time  makes  possible  a  greater  accelerated  production  schedule. 


Smaller  Size 


Cold-rolled  silicon  steel  has  higher  permeability  in  the  direction  of  the  grain  c 
HiperCore  design  most  advantageously  utilizes  this  feature  and  therefore  results  i 
mass  without  sacrificing  performance. 


of  the  steel, 
in  a  smaller 


less  Weight 


Up  to  30%  reductions  in  weight  of  the  core  and  coil  unit  are  obtained  with  HiperCore.  This 
can  he  reflected  in  the  complete  product  with  subsequent  savings  in  material  and  assembly  costs. 

A  comptet*  range  of  coro  tixot  from  1  fe  12  mil  for  okctronk 
application  it  availablo  for  prompt  thipmont.  Cofitoct  oor  St. 
looit  olfico  for  information  concerning  delivery  of  cores  which 
meet  your  tpecifIcWiont. 


MOLONEY  ELECTRIC  COMPANY 

Manufacturers  oj  Power  Transformers  •  Distribution 
Transformers  •  I.oad  Ratio  Control  Transformers 
Step  X'oltage  Regulators  •  Unit  Substations 


,tnt« 

ass 


SAlfS  OFFICES  IN  All  FRINCIPAl  CITIES  •  FACTORIES  AT  ST.  lOUIS,  MO.  AND  TORONTO,  ONT..  CANADA 
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from 
any 
point 
of  view 

you’ll  do  better  i 
with  ] 


PRODUCTION  TECHNIQUES 


You’ll  find  it  easy  to  do  better  work  with 
Arkwright  Tracing  Cloth — and  here  are  three 
specific  reasons  why: 

1  You  can  re-ink  razor-sharp  lines  over  any 
erasure  without  “feathering”  or  “blobbing”, 

2  You’re  never  slowed  down  by  pinholes, 
uneven  yarns  or  other  imperfections. 

0  You  can  always  count  on  clean,  — 

clear  reproduction — even  years  after 
you  make  the  drawing.  Arkwright 
Tracing  Cloth  is  permanently 
transparent — won’t  turn  opaque, 
brittle  or  paper-frayed  with  age. 

They’re  important  reasons  for  putting 
your  best  work  on  Arkwright  Tracing 
Cloth.  Like  a  sample?  Write 
Arkwright  Finishing  Co.,  Industrial 
Trust  Bldg.,  Providence,  R.  I. 


O  5  O  O  O  O  C 


Chonqlnq  voltaq*  patch  pan*!  fai  ImI 
Ml.  SwitchM  and  controls  provido  addi¬ 
tional  circuit  changes  that  make  lest  set 
os  nearly  universal  as  possible 


ed  on  an  insulating  post  on  the  test 
set  makes  connections  to  top  caps 
of  tubes  automatically.  When  not 
needed,  this  spring  can  be  swung 
out  of  the  way. 


Swaging  Paper  Capacitors 

Ends  of  rolled  paper-and-foil  units 
for  tubular  paper  capacitors  are 
swaged  by  holding  them  against  a 
metal  cylinder  that  is  rotating  in  a 
bath  of  650-C  molten  aluminum. 
The  rotating  cylinder,  belt-driven 
by  a  motor,  keeps  sludge  off  the 


AMERICA'S  STANDARD  FOR  01 

1  J 

[fR  Z 

lr‘T 

Holding  uncased  paper  capacitor  unit 

1  against  crllnder,  rotating  in  molten 

1  aluminum,  to  swage  loll  ends  together 

242 

August.  1952  — ELECTRONICS, 

No  capital  invatimant  for  machinory ! 
You  con  moka  at  high  at  1800  com* 
plot#,  uniform,  INSULATED  larminotiont 
par  hour.  Connocliont  or#  neito  froo, 
vibration  proof,  givo  oxtromo  rotittonco 
to  tolt  tproy,  and  moot  oil  othor  tton* 
dordt  and  opprovolt  roguirod  for  tho  mott 
timplo  or  tho  mott  critical  applicotiont  in 
all  kindt  of  oloctricol  circuitt. 


For  hond  tool  opplicalion:  AMP  CERT1* 

CRIMP*  toolt  oro  aouaod  to  1.003  "  to 
Intwo  prociilon  crimp.  Tool  ond  tormlnol  oro 
dot  ond  color  motchod.  Jowl  will  not  rolooto 
until  proper  crimping  prottwro  hot  boon  roochod. 


In  Conodo:  OMT  AMO,  R.  M.  HUTCHISON.  10  Nordolo  OoMonI,  Hordington,  P.O. 

ISr  flfif)  5447 

QUiMC,  ftRUCf  C  WAUACIo  9275  Apt.  f 

Mclr  •345 


AIRCRAFT.MARINE  PRODUCTS,  INC 
2100  Paxton  Stroot,  Harritburg,  Ponna. 
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(continued) 


THERE'S  NO  QUESTION 
About  the  High  Quality 

OF 

DYNAPRENE 


capacitor  since  the  sludge  does  not 
adhere  to  the  smooth  moving  sur¬ 
face. 

Exposed  foil  ends  of  the  rolled 
capacitor  units  are  completely 
swaged  together  and  coated  with 
fresh  aluminum  in  preparation  for 
soldering  of  end  leads.  The  tech¬ 
nique  is  used  by  Astron  Corp.  in 
East  Newark,  N.  J. 


Everything  that  goes  into  the  making  of  DYNAPRENE 
Flexible  Cord  is  checked  and  tested  for  quality.  Whitney 
Blake  is  proud  of  the  reputation  for  long  life  and  hard 
service  that  DYNAPRENE  has  earned.  You  can  be  sure 
that  this  good  reputation  will  be  carefully  safeguarded. 

Only  by  using  flexible  cord  of  the  finest  quality  can  a 
manufacturer  be  sure  that  his  electrical  products  will 
give  completely  satisfactory  performance.  It  was  to  meet 
manufacturers'  demands  for  a  better  flexible  cord  that 
the  rugged  neoprene  compound  used  for  DYNAPRENE 
jackets  was  developed.  DYNAPRENE  is  tough  and  long 
lasting,  it  is  extra  flexible  and  unusually  resistant  to 
those  substances  and  conditions  that  play  havoc  with 
rubber-jacketed  cords.  Safeguard  your  product's  per¬ 
formance  by  specifying  Whitney  Blake  DYNAPRENE 
SO,  SJO  and  SV-neoprene-|acketed  type  an  your 
next  requisition. 


WELL  BUILT  WIRES  SINCE  1899 


WHITNEY  BLAKE  CO. 


NEW  HAVEN  14,  CONNECTICUT 


Vibration  Test  Setup 

Premium  subminiature  tubes  are 
given  a  96-hour  vibration  test  at  2i 
g  on  a  Syntron  style  1774  paper  jog¬ 
ger  of  the  type  used  in  printing 
plants  to  line  up  paper  sheets.  The 
tubes  are  first  placed  in  holding 
racks,  each  of  which  holds  12  tubes 
in  fuse  clips. 

Heater  voltage  is  applied  during 
vibration  by  allowing  heater  leads 
to  project  on  opposite  faces  of  the 
insulating  rack.  Other  leads  go  into 
holes  provided  in  the  rack  to  keep 
unconnected  leads  out  of  the  way. 
Each  rack  has  a  copper  strip  along 
the  entire  length  of  one  face.  Racks 
are  stacked  with  all  copper  strips 
down.  The  strips  are  connected  in 
parallel  alternately  by  bringing  one 
end  of  each  strip  around  onto  the 
other  face  and  using  a  U-shaped 
jumper  on  the  other  end,  so  that  all 


Vibration-tMtinq  lyp*  S900  premium 
(ubmlniatura  tubei  a  hundred  at  a  time 
in  llxiura  reetinq  on  table  oi  paper 
ioqqer.  Amplitude-meosurinq  coil  ie  at 
riqht  rear  comer  oi  table 


2' 
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C~D  pwobmblj  kmM  ikm  answer  to  yowr  •/•ctroijrtic  ptobtmmt  Is  it  for  a 

motor?  TV  circuit?  Photoflash?  Micro-wove  communicatioim?  If  anybody  has 
the  answer  to  your  electrolytic  problem,  it's  likely  to  be  Comell-Dubilier,  the 
greatest  name  in  capacitors.  Write  for  the  complete  catalog  to:  Dept.  K.82. 
Comell-Dubilier  Electric  Corp.,  General  Offices,  ^uth  Plainfield,  New  Jersey. 

CORNELL-DUBILIER 

world’s  largest  manufacturers  of  capacitors 


■OlATOaS  CAPACIIOAS  VII*ATO»$  COMVCKtttS 


M  ViOrOOD.  WOttCtSTl*  AND  CAM»»tOA.  MASS  •  P»OVIOCMCC.  ■ 


•  FUOUAV  SA«INCS,  N.  C-  •  SUSSIOIANV.  TmC  MADlAOr  COMP.,  CICVCLANO.  O. 
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SPENCER -KENNEDY  LABORATORIES,  INC 

181  MASSACHUSETTS  AVE.,  CAMBRIDGE  39,  MASS, 


PRODUCTION  TECHNIQUES  (continued) 


them  all 


FROM  ARTILLERY  SHELLS 
TO  MEDICAL  AMPULES 


MASTERS  OF  MARKING —  Since  1911 

Markpm  methods,  machines,  type  and  inks  have  been  markini;  the 
products  of  induatr>'  for  forty  years.  Markem  machines  can  mark  up 
to  many  thousands  of  pieces  per  hour.  They  make  clear,  durable  im¬ 
prints  on  flat,  curved  or  irregular  surfaces  of  paint,  paper,  wood,  glass, 
metal,  leather,  plastic,  rubber,  fabric,  composition  and  pressure  sensi¬ 
tive  tapes.  No  special  skill  is  needed  for  their  operation.  Legend  and 
color  of  imprint  may  be  quickly  and  easily  changed. 

MAKE  YOUR  MARK  WITH  MARKEM 

When  your  products  need  marking  for  Identiflcation,  Control  or  Market  —  ask 
Markem.  Submit  your  problem,  together  with  a  sample  of  the  item  to  be 
marked.  Markem  Machine  Company,  Keene  5,  New  Hampshire. 


rS/AFCiT /«//, 


VARIABLE 

ELECTRONIC 

FILTER 


Two  Eimpie  controls  oro  all  that  are  neces* 
sory  to  operate  the  Model  300  Variable  Elec> 
tronic  Filter.  With  the  variable  frequency  dial  and  range  switch 
any  cut-off  frequency  from  20  cps  to  200  KC  may  be  quickly  and 
accurately  selected  and  reselected.  With  the  range  switch  either 
low-pass  or  high-poss  filter  action  may  be  chosen.  In  either  case 
the  rate  of  attenuation  is  1 8  db  per  octave  and  the  insertion  loss 
0  db.  For  higher  rates  of  attenuation  or  continuous  band  pass 
operation  two  or  more  sections  can  be  cascaded.  Its  low  noise 
level  and  flexibility  of  operation  make  the  Model  300  indis¬ 
pensable  in  geophysical  and  acoustic  research,  industriol  noise 
measurements,  in  the  automotive  and  aircraft  industries  as  well 
os  the  radio  broadcasting,  recording  and  motion  picture  studio. 

Wnfe  for  furfhor  information  todoy. 


Tuba-holding  rackt.  Pboiphor  bronse 
heater-connecting  elrip  is  on  one  side  of 
rack  only.  Strip  folds  OTSr  end  at  left. 
Short  metal  piece  folded  orer  end  at 
right  serret  to  connect  together  the 
strips  on  the  two  odjacent  racks  when 
they  ore  stocked 


tube  heaters  are  automatically  con¬ 
nected  in  parallel  when  the  racks 
are  stacked  in  a  metal  holding  fix¬ 
ture.  Knurled  clamping  wheels  hold 
the  racks  in  position  tightly  to  get 
good  heater  connections  and  to  in¬ 
sure  transmission  of  vibration  from 
the  jogger  to  all  tubes. 

At  one  corner  of  the  vibrating 
table  is  a  permanent  magnet,  mov¬ 
ing  up  and  down  inside  a  coil  that 
is  bolted  to  the  stationary  ba.se  of 
the  jogger.  Measurement  of  the  a-c 
voltage  generated  in  this  coil  pro¬ 
vides  an  easy  means  of  checking  the 
amplitude  of  vibration,  once  coil 
output  has  been  correlated  with 


SPECIFICATIONS 


CUT  OFF  RANGE 

20  cps  to  200  KC 
ATTENUATION  RATE 

18  db  per  octove 

SECTIONS 

Sintle.  un  be  hith  poss 
ind  low  pijs 


•  INSERTION  LOSS  Odb 


PASS  BAND  LIMITS 

2  cycles  to  4  MC 
NOISE  LEVEL 

80  db  below  1  yolt 


Corn.r  oi  pap.r-iogg.r  tobl.,  ihowiog 
how  ampUtud.-mMiuring  eoU  ii 
mounted 
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A-C  Currant  — five  full  scale  ranges  of  1000/ 
250/ 100/25/ 10  amperes,  with  range  over¬ 
lap  for  good  readability.  Measurements  un¬ 
der  10  amperes  readily  obtained. 


A-C  Voltaga  —  three  self-contained  ranges  of 
700/350/175  volts  insure  accurate  reada¬ 
bility,  in  the  upper  half  of  the  scale.  Instru¬ 
ment  insulated  for  750  volt  service. 


Isolated  Voltage  and  Currant  — with  circuits 
insulated  from  each  other,  instrument  can 
be  connected  to  both  voltage  and  current 
sources  at  same  time. 


Convenient  6  position  switch— easily  operated 
with  gloved  hand,  a  flick  of  the  thumb  se¬ 
lects  any  of  the  5  current  ranges,  or  the 
Volts  position. 


Adiustoble  pointer  stop  — red  stop  facilitates 
measuring  starting  current  of  motors. 


Here’s  the  instrument  that  produces  big  savings 
by  slicing  hours  off  maintenance  schedules  . . . 
produces  worth-while  revenue  by  forestalling 
costly  repairs  and  shutdowns.  Being  so  quick 
and  simple  to  use,  scheduled  maintenance 
measurements  are  made  more  accurately  .  .  . 
and  trouble-shooting  is  simple  and  sure.  Built 
to  WESTON  standards  of  safety,  accuracy  and 
dependability.  Also  available  for  A-C  Ampere 
measurement  only.  Order  through  your  local 
representative,  or  write  . . .  WESTON  Electri¬ 
cal  Instrument  Corporation,  617  Frelinghuysen 
Avenue,  Newark  5,  New  Jersey  . . .  manufac¬ 
turers  of  Weston  and  Thgliabue  instruments. 
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PRODUCTION  TECHNIQUES  (couHniMd) 

measured  amplitudes  of  table  move¬ 
ment.  Frequency  is  constant  at  120 
cps  for  all  tests,  hence  equivalent 
gravity  values  are  easily  computed. 

Testing  is  done  in  three  different 
planes,  by  turning  over  the  tube¬ 
holding  fixture  at  32-hour  intervals. 
The  technique  is  used  for  sampling 
inspection  at  the  Emporium,  Pa. 
plant  of  Sylvania  Electric  Products 
Inc. 


Testing  Incoming  Tubes 

By  Curtis  R.  Schafer 

The  Liquidometer  Cor». 

Long  Island  City,  N.  Y. 

In  the  manufacture  of  capaci¬ 
tance-type  fuel  gages  for  high-oc¬ 
tane  and  JP  series  aircraft  fuels, 
customary  statistical  percentages  of 
deviations  or  failures  in  compo¬ 
nents  cannot  be  tolerated.  An 
error  in  the  weight  of  fuel  indi¬ 
cated  by  the  gage  or  its  failure 
can  mean  loss  of  an  airplane  and 
its  crew.  For  this  reason,  incom¬ 
ing  tubes  for  fuel  gages  are  given 
thorough  tests  at  Liquidometer 
Corp.  in  production-type  test  setups 
that  minimize  need  for  operator 
judgment  in  making  100-percent 
tests  of  incoming  shipments  of 
tubes. 

The  test  circuit  arrangement  of 
Fig.  1  is  used  for  testing  types 
5751,  5814,  12AT7,  12AX7,  2101C, 


Guaranteed 
Terminal  Performance 


CUSTORK-MAM  TRANSFORMERS 
KM  RADAR,  ELECTRONIC  AND 
MANY  OTHER  KECTRICAl 
EQUIPMENT  APPUCATIONS;  j 
POWER  •  PULSE  •  CHOKE 
MAS  •  AUDIO  •  RLAMENT  | 
MODULATION  •  PHASE  SHIFT! 
ISOUTION  •  INDUCTOR  -aJ 
STEPDOWN,  CTC. 

Hermetically  sealed  or  ,,3 

open  framed  airborne  m 

units  meet  or  suipau  all  ^ 

Military  and  Civilian  ^ 

specifications.  Complete  M 
facilities  for  all  J  AN-tests.  j 
Si^ialists  in  transforme^l 
miniaturization  for 
aircraft  application.  ^ 
Designed  for  li^tweight, 
high  altitude,  vibration,  ^ 
humidity,  temperature,  S 
etc.  Competent  ^ 

engineering,  controlled  jM 
quality  and  skilled 
workmanship. 

Greatly  expanded 
facilities  make  possible  ^ 
IMMEDIATE  M 

DELIVERY! 

WriH  tor  now,  dotcripino 
trochuro  containing  dotailod  4 
Information  on  GOSLIN 
Transformort  and  faeilitioi. 


The  Brush  Models  BK-1502N  Magnetic 
Record/Kcproduce  Heads  are  precision 
aligned,  dual  channel  units.  They  are 
designed  so  that  they  may  be  step- 
mounted  side-by-side  to  provide  4 
channels  of  VV'  tape. 

•  Individual  channels  are  cast  into 
one  integral  block  of  especially 
selected  synthetic  resin 

e  All  gaps  in  precise  alignment 
e  Mu  metal  shields  between 
individual  channels 
e  Individual  channel  width,  0.044" 
e  Center  to  center  spacing 

between  channels  .  0.125" 

#  Gap  width  .  0.0004" 

e  Total  inductance,  75  millihenrys 

e  Total  resistance . 85  ohms 

e  Special  design  features  can  be  sup¬ 
plied  to  meet  your  requirements 

Model  BK-1502N  Rc-cord/Rc-produce 
Heads,  like  all  other  Brush  Magnetic 
Recording  Components,  are  the  products 
of  Brush  engineering  leadership  and 
Brush  skills  in  precision  prtxluction. 

Write  us  for  help  on  your  magnetic 
recording  problems.  Your  inquiries  will 
receive  the  attention  of  capable  engineers. 


TUBES 

UNDER 

TEST> 


tmORD 

J22S92 


DEVELOPMENT  COMPANY 
3405  Perkins  An.  •  CleeeltMl  14.  Okie 
Piiiaclictric  Cqstals  aiE  Ciraaks 
Maiaetic  EicitSiii  foaiiRiat 
Lcaastlc  Diiicis  •  Ultraseiics 
INastrial  t  lisiarch  lastriniats 


ELECTKIl  flMNUFACTURIN6  CO. 

A  DIVISION  Oj^E  GOSLIN  CORPORATION  . 

Designers  and  Manufacturers  3 
of  Electro-Magnetic  Components  3 
2921  WEST  OLIVE  ST.,  RURSANK,  CALIFORNIA 


FIG.  1 — Circuit  arrangement  lor  incom¬ 
ing-inspection  test  of  voltage  amplifier 
lubes  for  airborne  electronic  eguh>ment 
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Itedia-ttlair  statioii  a<  Evanston.  Wyoming 


Many  of  the  Bell  System’s  107  radio 
stations  connecting  New  York  and 
San  Francisco  by  microwave  radio¬ 
relay  stand  on  hills  and  mountains 
far  from  towns.  Day  after  day,  the 
apparatus  does  its  duty;  no  man 
need  be  there  to  watch  it.  But  when 
trouble  threatens,  an  alarm  system 
develo|X'd  by  Bell  Telephone  Lab¬ 
oratories  alerts  a  testman  in  a  town 
pterhaps  a  hundred  miles  away. 

A  bell  rings.  The  testman  sends 
a  signal  which  asks  what  is  wrong. 
A  pattern  of  lights  gives  the  answer 
— a  power  interruption,  an  over¬ 
heated  tube,  a  blown  fuse,  a  drop 
in  pressure  of  the  dry  air  which 


keeps  moisture  out  of  the  wave¬ 
guide.  At  intervals  the  testman  puts 
the  system  through  its  paces  to  be 
sure  it  is  on  guard. 

Sometimes  the  testman  can  cor¬ 
rect  a  trouble  condition  through 
remote  control,  or  the  station  may 
cure  itself — for  example,  by  switch¬ 
ing  in  an  emergency  power  supply. 
Sometimes  the  trouble  can  await  the 
next  visit  of  a  maintenance  man — 
sometimes  he  is  dispatched  at  once. 

This  is  one  of  the  newest  examples 
of  the  way  Bell  Laboratories  adds 
value  to  your  telephone  system  by 
reducing  maintenance  costs  and  in¬ 
creasing  reliability. 


Algrm-recelving  bay  in  town.  Lights  on  a  chart  report 
on  42  separate  conditions  affecting  service.  Telephone 
is  to  communicate  with  maintenance  crews.  Eleven 
alarm  centers  across  the  country  cover  all  107  radio- 
relay  stations.  Stations  too  far  off  the  beaten  trail  for 
wire  connections  signal  by  very  high  frequency  radio. 


IMPROVING  TELEPHONE  SERVICE  FOR  AMERICA  PROVIDES 
CAREERS  FOR  CREATIVE  MEN  IN  SCIENTIFIC  AND  TECHNICAL  FIELDS. 
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PRODUCTION  TECHNIQUES  (continued) 


Samples  promptly 
submitted  upon  request 
for  design,  pre-production, 
and  test  purposes 

SEND  FOR  CATALOG  110 


RIM  T.  Mmy  Iwi}  Mtu  Ci. 
114  CNird  An.  DSI  ff.  Nutt  An. 
Ent  Omfi,  N.  J.  CMc^  22.  U 


COMPANY 

1410  Chestnut  Ave.,  Hillside  5,  N,  J. 

Iliitii  2.  AiAcm  PtiiMlIi-Cdui  t  Atnt  Jtn  lik  PnM 
IMt  ImA  1)3$  Sntt  FIntr  CmMi  1412 

Fiyittnli.  H.  T.  lMAndn,CiL  taanlim 


ANOTHER 

'  MOLDITE  ENGINEERING 


TRIUMPH 


FIG*  2 — Tost  circuit  lor  mooturiag  o/qU 
put  of  tub*  for  giTon  grid  Toltogo 


MOLDED  COIL  FORMS 

After  years  of  development,  the  NATIONAL  MOLDITE  COMPANY 
has  engineered  and  built  an  automatic  machine  for  making  molded  coil 
forms  held  to  the  most  exact  dimensions  for  length  and  0.0.  This  new 
machine  is  geared  for  high  speed  production,  thus  providing  prompt 
shipment  on  most  popular  sizes. 

Here  is  another  example  of  MOLDITE  pioneering  in  order  to 
provide  the  radio,  television,  and  communication  industries  with  quality 
engineered  components. 

Yes,  look  to  MOLDITE  for  precision  engineered  magnetic  iron  cores, 
RF  filter  cores,  and  now  MOLDED  COIL  FORMS. 

MAGNETIC  IRON  CORES  •  FILTER  CORES  •  MOLDED  COIL  FORMS 
THREADED  CORES  •  SLEEVE  CORES  •  CUP  CORES 


5719  and  6112  tubes.  The  tubes 
are  tested  as  voltage  amplifiers, 
being  required  to  exceed  a  stated 
output  current  through  a  load  re¬ 
sistance  when  a  given  input  volt¬ 
age  is  applied. 

By  a  multiple  socket  arrange¬ 
ment,  single  triodes  are  tested  in 
pairs  (one  of  the  pair  may  be  a 
known  good  tube  used  as  a  stand¬ 
ard).  Dual  triodes  are  tested  by 
cascading  the  two  triode  sections. 
A  Variac  is  used  to  control  the  volt¬ 
age  across  the  secondary  of  the 
input  transformer  and  the  power 
transformer;  setting  this  voltage 
automatically  provides  the  correct 
operating  voltages  throughout  the 
unit.  Octal  sockets  are  provided 
to  take  the  proper  Sylvania  adapt- 


NATIONAL 


Tub*  tMl  latup  using  circuit  oi  Fig.  2 
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AS  A  SHAFT  .  .  .  Riillpin  serves  as  an 
axle  for  the  sparkwheel  of  a  cigarette 
lighter.  No  riveting  or  threading  nec¬ 
essary  . . .  faster  assembly.  Note  flush, 
clean  fit. 


AS  A  DOWil  . .  .  Kollpin  IS  used  here 
to  prevent  rotation  of  a  thrust  bear¬ 
ing.  No  reaming,  no  special  locking. 
Easily  removed.  Lowest  possible  dowel 
pin  cost. 


AS  A  ClIVIS  PIN  . . .  here  Kollpin  holds 
firmly  in  clevis,  permits  free  action  of 
moving  member.  Kollpin  application 
above  is  with  the  plate  of  a  home 
workshop  tool. 


YOUR  IMPORTANT  FASTENING  lOBS 


are  cheaper  . . .  faster,  with 


Rollpin  is  a  pressed-fit  pin  with  chamfered 
ends.  It  drives  easily  into  holes  drilled  to  nor¬ 
mal  tolerances,  compressing  as  driven.  No 
reaming,  no  tapering,  no  extra  assembly  steps 
required.  Kollpin  fits  flush,  locked  in  place 
by  the  constant  pressure  it  exerts  against 
the  hole  walls.  Can  be  inserted  with  auto¬ 
matic  press,  or  by  hand— removable  with  a 
drift  or  pin  punch. 

Rollpin  is  reusable  again  and  again. 

Elastic  Stop  Nuts  with  the  famous  red  collar 
are  another  ESN  A  product  iSk 


MAIL  COUPON  TODAY.  If  your  present  operations  or 
plans  include  the  above  applications— or  set  screws,  riveta, 
hinge  pins,  cotter  pins,  pivot  pins,  toper  pins— you  can't 
afford  to  be  without  complete  details  on  Rollpin.  Write  now- 
find  out  how  much  faster  and  cheaper  Rollpin  con  do  the  job. 


Section  R 1-821,  ilestic  Step  Nut  Cerperetien  ef  Americe 
3330  Veuxirall  Reed,  Union,  N.  J. 

Pleese  send  me  the  following  freo  information 
on  ESNA  soH-locking  fettoners: 

Q  XoMpin  bulletin  and  sample  Xollpins  Q  AN-ESNA  conversion  chart 
□  Elastic  Stop  Nut  Bulletin  □  Here  is  a  drawiise  of  our  product. 

Whot  fostener  do  you  recommend? 


AS  A  STOP  PIN  ...  in  this  application. 
Kollpin  is  shown  in  a  ratchet  wrench 
adaptor.  \^'ith  its  light  weight  and 
high  shear  strength,  Kollpin  functions 
perfectly  . . .  cuts  assembly  costs. 


AS  A  KEY  . . .  Kollpin  demonstrates  its 
ability  to  do  away  with  precision  tol¬ 
erances,  in  this  heating  system  damper 
arm.  Faster,  cheaper  and  more  satis¬ 
factory  than  usual  assemblies. 


AS  A  SIMPLE  FASTENER  .  . .  Rollpin  re¬ 
places  a  set  screw  in  pinning  a  gear  to 
a  shaft.  Assembly  time  is  shorter,  serv¬ 
ice  life  longer.  Vibration-proof  flush 
fit.  Easily  removable. 


ELECTRONICS  — August,  1952 


251 


\ 


STODDART  AIRCRAFT  RADIO  CO. 

bbUU  SANTA  MONICA  BLVD..  HOLLYWOOD  38.  CALIFORNIA 
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(continued) 


PRODUCTION  TECHNIQUES 


ers  for  testing  subminiature  types. 
A  pin  straightener  is  used  by  per¬ 
sonnel  of  the  incoming  inspection 
department  to  insure  that  the  min¬ 
iature  types  will  not  damage  the 
sockets  in  the  test  unit  or  in  the 
aircraft  fuel  gage  equipment  for 
which  the  tubes  are  intended. 

The  somewhat  similar  test  unit 
in  Fig.  2  is  used  to  check  types 
6005,  6AQ5W.  5902  and  5639  tubes. 
The  output  voltmeter  measures  the 
actual  power  output  delivered  by 
the  tube  for  a  given  grid  voltage. 
The  operator  inserts  the  tube, 
allows  a  minute  or  so  warmup 
time,  presses  the  pushbutton  and 
notes  the  output  power  reading. 


Complete  Frequency  Coverage— 14  kc  to  lOOOmcf 


14kc  to  250lcc 

Commercial  Equivalent  of 
AN/URM-6. 

Very  low  frequencies. 


TUBE  UNDER 


NO.  46 
PILOT 

LAMP 


150kc  to  25nic 

Commercial  Equivalent  of  AN/PRM-1. 
Self-contained  batteries.  A.C.  supply 
optional.  Includes  standard  broadcast 
band,  radio  range,  WWV,  and  commun¬ 
ications  frequencies. 


0-200„i 


'  ON-OFF 


FIG.  3 — Simple  test  circuit  ior  checking 
6X4 W  ruqgediied  and  S641  Arinc  rec¬ 
tifier  tubes 


The  input  signal  voltmeter,  when 
correctly  set  by  means  of  the  Va- 
riac,  insures  the  correct  voltages 
elsewhere  in  the  unit. 

For  checking  6X4W  and  5641 
rectifiers,  the  circuit  of  Fig.  3  is 
u.sed.  Correct  operating  voltages 
are  set  with  an  input  voltmeter 
and  Variac,  and  the  total  cathode 
emission  is  measured  with  an  0-50 
ma  meter.  Heater-to-cathode  leak¬ 
age,  which  should  not  exceed  10 
microamperes  in  this  circuit,  is  in¬ 
dicated  on  the  microammeter.  This 
meter  would  be  damaged  by  a 
heater-to-cathode  short  or  even  ex¬ 
cessive  leakage,  so  two  resistors  and 
a  neon  lamp  are  incorporated  as  a 
protective  circuit  for  the  meter. 

In  operation,  the  microammeter 
indicates  actual  leakage  currents 
up  to  100  ;ja.  If  these  currents 
exceed  that  amount,  the  lamp  fires 
and  shunts  most  of  the  current 
around  the  meter.  The  only  al¬ 
ternative  would  have  been  to  place 


1 5mc  to  400mc 

Commercial  Equivalent  of 
TS-587/U. 

Frequency  range  includes 
FM  and  TV  Bands. 


375mc  to  lOOOmc 

Commercial  Equivalent  of 
AN/URM-17. 
Frequency  range  includes  Citizens 
Band  and  UHF  color  TV  Band. 


These  Instruments  comply  with  test  equipment  requirements  of 
such  radio  interference  specifications  os  JAN- 1 -225a,  ASA  C63.2, 
16E4(SHIPS),  AN-l-24a,  AN-l-42,  AN-l-27a  MIL-l-6722  and  others. 
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Soldered  connections  are  reduced  by  25% 
to  80%,  assemblies  are  lighter  and  more 
compact,  your  production  time  is  reduced 
and  better  products  are  made  when 
Stupakoff  Printed  Circuits  are  used. 
These  sturdy,  compact,  accurately  pro¬ 
duced  units  combine  resistors  and 
capacitors  of  precbion  values,  in  circuits 
designed  in  accordance  with  the  reqviire- 
ments  of  individual  applications.  One 
Stupakoff  Printed  Circuit  will  replace 


many  individual  components,  with  con¬ 
sequent  simplification  of  the  assembly  and 
reduced  costs. 


Contains  complete  speci¬ 
fications  of  a  number  of 
typical  standard  circuits 
and  detailed  information  on 
the  design  and  construction 
of  Stupakoff  Printed  Cir¬ 
cuits.  Ask  for  Bulletin  1151. 


I 

i 


i 


STUPAKOFF  Products  for  Electrical  and  Electronic  Applications^ 

CttAMK  DllUCniCS— for  by-|M«,  1*04-  STUPAUTH- Win  wilMand  ojiJrwM  Swrmoi  • 


AHUMUW  MotoWiod  coramk  Indvction 
coHt  and  drafh)  motalHzod  piotm  for  fixod 
rigid  owwbllot;  coramk  Irimmor  condoniart. 


CniAMICS — Prochion-modo  coramk  producH 
for  olocirkal  and  oloctronk  oppIkaNoni,  oN 
voltagov  froqoondot  and  tomporolwros. 


■IMTOI  CnUUNICS— Uood  for  •omporaiwro 
indkoring  or  moowring  oguipmonf,  fw  infra¬ 
rod  Kghf  Murco  and  for  booling  ilomonir. 
Complolo  wHb  tormlnoli,  in  Nio  form  of  rodi, 
Wbov  diKi,  bon,  ringi^  ok. 


Ihrougb,  blocking,  tlond-off  ond  Irimmor  appK- 
coHont.  Tomporolvro  compontoNng  Coramk 
Diolociria  and  high  K  motorioh.  Tvbm,  dbo 
and  ipocial  ihapoi,  ploin  or  illvorod. 


ihodL  May  bo  modo  to  hovo  loro,  low-podlhto  | 
or  nogoliyo  ooponoMMoi.  Sofoly  wood  of  too^  J 
porohiroi  wp  to  2400°  f .  ^ 

SIAU,  KOVAt-«lASt— Torminah,  loodrimt  . J 
Stond-offi — for  hormodcolty  loalng  and  mo-  ^ 
chonkol  conttrwcHon  In  radio,  tolovidois  oloc-  y 
trank  and  oiodrkol  opporotoi.  SMglo  or  y 
mwMpIo  tormlnol  wnHi,  hi  o  wido  vortely  o(  '1 
lixo*  and  roifngo.  I 

KOVAM  MUTAb— Tho  Wool  oNoy  for  Molng  ] 
tohord  giooo.  Uiod  fermoUng  hormoNeoltodi-  ,1 
monk.  Aroilobla  oi  red,  rriro,  dioof,  foil  or  gi 
at  Gwpi,  oyoiok  and  efhor  dwpad  M 


STUPJMtOf^ERAMIC  A  MFC.  CO.,  Latrobe,  Pennsylvania 

_ _ 
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has  the  "‘specials” 

IN  STOCK 


AIPCRAfT 


UP3-140.  Thr»*- 
CM*  NO.  HPa  ,*«p-down 

phof*  ^0®  'J  Y  eon"*®****- 

^  tran»<orin*r  -  3  phos*/ 

|,Ti5  vdH  volH  P.r 

m  ph«-,N0''»‘"^,7MIL-T-27 
moun*'"*'  I  f  fp«cifi«“*'^*: 

Dim*""®"*’  ^  ^ 


Hermetic  leoling  meets 
all  MIL«T*S7  specs. 
Steel  base  cover  is 
deep'Seal  soldered  into 
cose  Ceramic  bushings. 
Stud-mounted  unit. 


The  HP3-140  unit  is  just  one  of  many 

"specials”  regularly  stocked  in  the  Chicago  New  Equipment  Line. 
CHICAGO  makes  a  practice  of  stocking  "specials”  that  are 
hard-to-get  elsewhere.  You’ll  find  the  answers  to  your  transformer 
needs  for  practically  any  of  today’s  circuit  requirements  in 
Chicago’s  exclusive  "Sealed-in^Steel”  New  Equipment  Line — 
in  stock  at  leading  electronic  parts  distributors.  Whether  your 
transformers  must  pass  the  most  rigid  MIL-T-27  specifications  or 
are  intended  for  average  applications,  it’s  wise  to  choose  Chicago 
"Sealed-in^Steel”  units  (the  world’s  toughest)  for  that  extra 
margin  of  dependability  under  all  operating  conditions. 

“Specf 0/”  or  “Standard’-^the  world’s  toughest  transformers 
are  in  CHICAGO’S  "Sealed- in -Steel”  NEW  EQUIPMENT  LINE! 

3  All  CHICAGO  "New  Equipment”  transformers 

s  H-TYP I  feature  one-piece  drawn-steel  cases — the 

Hwmetic  Moling  nwets  strongest,  toughest,  best-looking  units  you 
slMVbaI«*co*v€Vii  one-piece  seamless  design, 

d««p-Mal  >ald*r*d  into  enclosing  an  electronically  perfect 
S?ud  mrunT<»d  und'"®‘  Construction,  provides  the  best  tmssible 

electrostatic  and  magnetic  shielding,  affording 

tj  complete  protection  against  adverse 

atmospheric  conditions.  For  every  application: 

Filter  Reactor, 

board.  Convnniini  Audio  (in  3  ranges),  MlL-T-27,  Step-down— 

V  urm'in'oiV“Ffa"  Ji"  there’s  a  CHICAGO  "Sealed-in-Steel”  transformer, 
mounind  unit.  available  in  a  choice  of  3  mountings. 


StMl  bos*  eov*f  fitted 
with  phenolic  terminal 
boord.  Convenient 
numbered  solder  lug 
terminals.  Flange- 
mounted  unit. 


With  10''  color-coded 
leads  brought  out 
through  fibre  board 
base  cover.  Lead  ends 
ore  stripped  end  tinned 
for  easy  soldering. 
Flange-mounted  unit. 


Free“New  Eqiiipiiieiit'’Catal«g 

Get  the  full  details  oo  Chicago's 
New  £'guipmenl  Line — coverioK 
"Sealed-in-Steel"  transformers 
deeiimed  for  every  modem  circuit 
application.  Wjrite  for  your  Free 
copy  of  this  important  catalog  to¬ 
day.  or  get  It  from  your  electronic 
parta  distributor. 


CHICAGO  TRANSFORMER 

DIVISION  OF  FSSFX  WllfB  CORPORATION 


3501  ADDISON  STREET  •  CHICAGO  18,  ILLINOIS 


PRODUCTION  TECHNIQUES  (conHnuud) 

a  fuse  in  series  with  the  meter. 
Then,  however,  if  a  blown  fu.se 
from  a  heater-cathode  short  was 
undetected  by  the  operator,  all  suc¬ 
cessive  tubes  checked  would  indi¬ 
cate  no  heater-cathode  leakage. 
The  magnitude  of  this  leakage  is 
quite  important  to  the  proper  func¬ 
tioning  of  the  electronic  fuel  gage, 
for  the  rectifier  tubes  are  operated 
with  one  aide  of  the  heater 
grounded,  which  gives  150  v  be¬ 
tween  heater  and  cathode. 

Actual  construction  of  all  three 
tube  test  units  was  done  by  Arthur 
Hull. 


Mira-Sortiiig  Fan 

Mica  wafers  for  tubes  are  sorted 
as  to  thickness  by  a  blast  of  air 
at  the  RCA  Tube  Department’s 
Harrison,  N.  J.,  plant.  The  punched 
out  wafers  are  fed  onto  a  conveyor 
belt  that  carries  them  to  the  top 
of  the  sorting  machine.  As  wafers 
fall  off  the  belt  at  the  top,  they 
drop  into  a  constant  stream  of  air 
produced  by  a  powerful  electric 
fan.  This  air  stream  distributes 
the  falling  micas  according  to  their 
weight  and  resistance  to  air,  so 
that  only  those  with  the  proper 


Loading  mica  spaceri  into  hopper  that 
dlitribulei  them  over  conveyor  belt  oi 
torling  machine 
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MYCALEX  engineers  designed  these  sockets  to  provide  a  com- 
plete,  yet  economical,  solution  to  UHF  tube  mounting  problems. 
Exhaustive  tests  have  proven  their  mechanical  excellence  and 
high  electrical  efficiency.  The  use  of  “MYCALEX  410”  (injec¬ 
tion  molded  glass-bonded  mica)  with  its  great  dimensional  sta¬ 
bility  permits  a  minimum  amount  of  dielectric  to  be  used  in  the 
body  structure.  This  plus  other  unique  design  features  results  in 
extremely  low  inter- electrode  capacitance.  In  addition  to  its  other 
advantages — high  arc  resistance,  high  dielectric  strength,  non¬ 
porosity,  etc.,  “MYCALEX  410”  has  very  low  dielectric  loss  at 
all  frequencies  including  UHF  and  thereby  offers  great  advantage 
over  phenolic  materials.  “MYCALEX  410”  operates  continuously 
in  temperatures  up  to  650°F  with  practically  no  change  in  elec¬ 
trical  properties  or  mechanical  structure.  Soldering  operations 
will  not  cause  body  distortion. 

MYCALEX  TUBE  SOCKET  CORPORATION 

UnSw  ndnin  Umm  •(  Mndu  CtrswiliM  •(  JUiwki  •  30  ROCKIFEllft  PIAIA,  N.  T.  10 


MECHANICAUr^^CT, 

,  VERY  LOW  OIEUCTRIC  LOSS 
,  HIGH  OIEIECTWC  STRENGTH 

,  ?mum 

.non.wg«osw%„„hg 

informative  data 
SHEETS  AVAILABLE! 

w,».  .or  your  co-pi...  ’7*;;;; 

with  .0O..1.0.  bindor  .or  J 

Your  roquoi. 

.ubwquo".  >*Y«lt«  dolo  *'’••** 

_ _ ...-.ai  WriU  on  compony 


Contact  terminals  on  thasa  sockets  are  so  designed  that  the  effective 
inductance  from  soldered  connection  to  the  tube  base  is  no  greater 
than  if  tha  connection  was  made  directly  to  the  tube  pin.  Special 
design  results  in  high  contact  area  pressure  that  effectively  reduces 
contact  resistanca.  Contact  terminals  are  secured  in  the  body  in  a 
manner  that  permits  90'  bending  of  the  tab  without  weakening. 


"MYCALEX  410”  UHF  Sockets,  7  or  9  pin,  can  be  furnished  mounted 
in  various  standard  saddle  hardware— regular  saddles  (top  or  bottom 
mounted),  saddles  with  ground  lugs,  snap  or  JAN  types,  permitting  the 
use  of  radio  tube  shields. 


Mycalix  Corporation  of  America 

Ownars  of  'MYCALEX'  Pal»nt$  and  Trado-Markt 
ExitMfiw  OffkM;  30  ROCKEFEUfR  HAZA,  NEW  YORK  20  •  Flonf  t  General  Offkei:  CLIFTON,  N.  J. 
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dimensions  are  collected  in  the  main 
I  bin.  Those  that  are  too  thick  or 
too  thin  fall  into  their  respective 
!  reject  bins., 


ROSIN-FLME  F.4N 


Eleotroiiio  Attoniiatur 


I  Align. MENT  of  receivers  while  mov- 
I  ing  past  the  operator  on  a  conveyor 
i  is  facilitated  by  use  of  electronic 
I  attenuation  at  Philco.  The  tech- 
j  nique  keeps  signal  level  at  a  low 
constant  level  while  trimmers  are 
■  peaked,  eliminating  need  for  turn¬ 
ing  down  gain  controls  of  signal 
generators  during  i-f  alignment. 

The  tone-modulated  455-kc  signal 
is  fed  directly  to  the  stator  of  the 
antenna  section  of  the  tuning  gang 
through  a  O.l-af  capacitor  in  a  con¬ 
necting  jig  that  can  be  fitted  over 
the  tuning  capacitor  frame  in  one 
easy  motion.  Voice-coil  voltage  of 
a  dummy  loudspeaker  is  fed 
through  a  diode  rectifier  to  a  d-c 
voltmeter  that  is  watched  by  the 
operator  while  adjusting  the  six 
i-f  trimmers  in  turn  to  resonance. 
The  rectified  voltage  is  also  u.sed  to 
control  the  bias  voltages  of  a  two- 
stage  r-f  amplifier  inserted  between 
the  signal-cage  line  and  the  chassis 
being  aligned.  Increasing  voice 
coil  voltage  thus  gives  greater  neg¬ 
ative  bias  on  the  amplifier,  auto¬ 
matically  attenuating  the  input 
signal. 


FOR  CRITICAL  JOBS 


Series  R  -  1  00 

Hermetically 

Sealed 

Sub-Miniature 

Aircraft 


4PDT  RELAYS 


•  Operational  Shock  Resistance;  50  “G" 

Plus  (10-55  cycle  vibration  with  .060" 
total  excursion) 

•  Weight:  3.76  ounces 

•  Cubic  Displacement:  1.6  cubic  inches 

Designed  for  such  applications  as  guided  mis¬ 
siles,  rockets,  suix>r-sonic  and  high  altitude  jet  air¬ 
craft,  fire  c-ontrol,  radar,  geophysical  and  c-omputer 
apparatus.  Series  R-1(X)  Relays  meet  all  retiuirements 
of  USAF  Sitecification  MIL-R-5757A  .  .  .  and  far 
surpass  many  of  them. 

Contact  ratings  through  7.5  A.  resistive  for 
100.000  cycles  (30  A.  resistive  for  1(X)  cycles)  at  30 
V.,  D.C.,  or  115V.,  A.C.  Series  R-lOO  relays  have  run 
successfully  at  10  A.  resistive  for  100,0(X)  cycles  and 
30  A.  resistive  for  100  cycles.  Clontact  resistance  at 
the  end  of  the  tests  was  less  than  .030  ohms. 

Variations  in  basic  specific-ations  are  available 
to  meet  a  wide  variety  of  specific  rerjuirements  in¬ 
cluding  tempt'rature  ranges  from  —65“  up  to  200°  C. 
and  coil  resistances  up  to  35,000  ohms.  Also  available 
for  socket  mounting. 

Write  for  certified  test  data,  telling  us  your  appli¬ 
cation. 


“Diamond  H”  Aircraft  Stcitches 
Built  to  Meet  JAN-S-23  Specifi¬ 
cations  (ST40  and  42  A  through 
ll)  Arc  Now  Available. 


THE  HART  MANUFACTURING  COMPANY 
202  Bartholomew  Ave.,  Hartford,  Conn. 


Fan  runnlnq  in  ravarsa  pulla  aoldarinq 
iuraat  away  Irom  oparator't  noaa  at 
aach  Boldarinq  poaition  on  CBS-Colum- 
bia  telavUlon  auambly  lina  in  Brook¬ 
lyn.  Simpla  hordwora-cloth  coqa  qiaat 
mora  protection  than  ordinary  fan 
guard.  Fan  action  can  ba  revaraad  by 
putting  ian  on  motor  ihait  backward 
or  by  rebending  ion  bladai 
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NEW  EXPANDED 
LINE  - 


TYPE. 

AAA-30W-HS  ^ 


TYPE: 

RR-60W-PP 


^  5  TYPE 

CCS-80W-XP 

^  TYPE:  i 

I  CCS-80W-HP  A 


TYPE: 

C-80W-2/56P^ 


TYPE: 

C-75T-SS 


TYPE: 

B-60W-5S 


rminals 


^  #  r  Q 

^  TYPE:  "  .  O 

AAA-30W-HP 

IRD  ,  ^ 

_  ^  TYPE:  M 

■  AAA-30W-SX 


#  i  TYPE. 

ABS-40W-XP 


48  STANDARD  TYPES  NOW  AVAILABLE 
TO  SIMPLIFY  YOUR  DESIGN  PROBLEMS, 

SPEED  DELIVERIES,  REDUCE  COSTS! 

wirimL  rm.f 

The  increasingly  popular  E-I  STANDARD 
LINE  of  SEALED  TERMINALS  now  includes 
16  additional  types  making  a  total  of  48 
items  that  can  be  ordered  direct  from  stock  with 
prompt  delivery  preassured.  Our  application 
engineers  believe  that  this  new  expanded 
group  of  standard  items  could  readily  solve  the 
majority  of  sealed  terminal  problems  thereby 
eliminating  much  of  the  time  and  expense  '' 

involved  in  custom  design  and  production. 

All  48  types  are  currently  being  specified  V 

in  great  numbers  for  an  extremely  wide 

range  of  applications,  thus  users  of  these 

types  benefit  by  the  additional  economy  9 

of  large  scale  production.  For  complete  .  >*  ^  A  ' 

information  covering  all  48  types  ' 

write  today  for  Bulletin  949-A.  ABj 


TYPE: 

AA-40W-SP 


TYPE: 

AB-60T-SX 


>  TYPE. 

AB-60W-SS 


TYPE: 

AB-60T-LX 


r  TYPE: 

ABS-40W-HH 


E-I...  rout  HCAOQUARTERS 
fOK  HtmtJICAUY-SCAUD 
MULTim  HEADERS,  OCTAl 
nUG  INS,  TERMINAIS,  COIOR 
CODED  TERMINAIS,  END 
SEAIS,  etc.  WRITE  FOR  CATAIOGS. 


TYPE: 

•'  ABS-40W-HP 


UeiRiCAI.  MOOSTRU'INC 

^44  SUMMER  AVENUE,  NEWARK  4,  NEW  TMSEV 


NEW  PRODUCTS 


OTHER  DEPARTMENTS 
featured  in  this  issue: 


Edited  by  WILUAM  P.  O'BRIEN 


Page 

Electrons  At  Work . 152 

Production  Techniques  . .  228 

Plants  and  People . 310 

New  Books . 318 

Backtalk . 340 


Recently  Developed  Test  Instruments,  New  Materials  and  Com¬ 
ponents  and  Controlled  Characteristic  Power  Supplies  Ate 
Described  .  .  .  Thirty-three  Trade  BuUetins  Are  Reviewed  Under 
Literature  (p  295) 


able  through  panel  connectors,  and 
provision  is  made  for  connection  to 
a  strip  chart  recorder. 


temperature  range  of  —60  to  4-100 
C.  Type  ITl  measures  4  in.  in  di¬ 
ameter  and  1  in.  long.  They  are 
currently  available  for  output  volt¬ 
ages  of  20,  40,  60  and  80  v  at 
average  output  currents  of  200  jjia 
and  1.5  ma.  Some  of  the  uses  for 
these  diodes  are:  bias  supplies, 
sensitive  relays,  digital  and  analog 
computers,  hearing  aids,  electronic 
organs  and  many  compact  airborne 
electronic  equipments. 


Precision  Power  Supplies 

John  Fluke  Engineering  Co., 
P.  O.  Box  755,  Springdale,  Conn. 
Series  400  precision  d-c  power  sup¬ 
plies  are  especially  designed  to  meet 
nucleonic  needs.  Typical  models  are 
the  400B  and  400C,  the  former  with 
an  output  voltage  from  1,000  to 
5,000,  and  the  latter  from  500  to 
1,500.  Both  are  rated  1  ma  and 
hold  their  output  voltages  constant 
to  ±  0.01  percent  short  term,  and 
to  ±  0.1  percent  per  day.  Noi.se 
and  hum  do  not  exceed  0.01  percent 
of  the  lowest  output  voltage. 


Tubular  Paper  Capacitors 

Pyramid  Electric  Co.,  1445  Hud¬ 
son  Blvd.,  North  Bergen,  N.  J.,  is 
producing  a  new  type  of  molded 
tubular  paper  capacitor,  embodying 
several  extremely  rugged  character¬ 
istics.  The  “Imps”  are  molded  of 
thermosetting  plastic  which  renders 
the  capacitor  impervious  to  mois¬ 
ture  and  capable  of  operating  at 
temperatures  ranging  from  —40  to 
4-  100  C.  Each  .section  is  noninduc- 
tively  wound,  and  is  available  in 
capacitance  values  ranging  from 
0.00025  !xf  to  0.5  Ilf  in  200  and  400 
volt  ratings,  and  from  0.00025  jif 
to  0.25  ;if  in  a  600-volt  rating. 

Recorder- Amplifier 

Rahm  Instruments  Inc.,  12  West 
Broadway,  New  York  7,  N.  Y.  Type 
R03-E6-1  is  a  multichannel  system 
providing  9  channels  for  direct  re¬ 
cording  of  transient  phenomena. 

instrument  is  suited  for  tele¬ 
metering  problems  where  in  a  0  to 
20-cps  flat  frequency  response  is 
I  re-quired.  Three  signal  channels 

utilizing  a  40-mm  chart  grid  width 
are  provided.  Five  channels  are 

Cl.  n.  j  supplied  for  off-on  functions  and 

Seleuium  Diodes 

International  Rectifier  Corp.,  tegral  time  pulse  generator.  Fea- 
1521  E.  Grand  Ave.,  El  Segundo,  tures  of  the  instrument  include  a 
Calif.,  has  developed  a  line  of  sub-  stylus  motor  system  which  permits 
miniature  selenium  diodes  designed  operation  in  any  plane,  six-speed 
for  stable  operation  in  an  ambient  semiautomatic  chart  drive  and  auto- 


Electroiueler 

Special  Instruments  Laboratory, 
Inc.,  1003  Highland  Ave.,  Knox¬ 
ville,  Tenn.  Model  145  electrometer 
is  a-c  operated  and  features  direct 
measurement  on  a  panel  meter^^^of 
d-c  potentials  from  0  to  150  mv. 
Special  modification  to  give  full 
scale  deflection  of  30  mv  is  avail¬ 
able.  Input  impedance  of  10’,  10“, 
10“  or  10“  ohms  may  be  selected. 
All  useful  circuit  points  are  avail- 
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instantly  See  , 
many  advantages 


Look  into  the 
6AH6  Miniature  TV 


''i/' 

■*'  * 

o-ot'-' 


Pentode . . . 


maximum  cathovJURRsn^-_«^*_. 


Asa  result  of  extensive  life  tests  and  continued 
excellent  field  performance  of  the  6AH6,  cathode 
current  and  screen  dissipation  ratings  are  now 
increased.  These  new  ratings  are  in  line  with  the 
increased  picture  tube  drive  conditions  required 
by  trends  to  a  larger  and  more  brilliant  picture. 


What's  more,  despite  these  increased  ratings  the 
inherent  low  grid  current  level  of  the  6AH6, 
achieved  by  carefully  controlled  manufaaure,  still 
permits  the  use  of  1  megohm  grid  resistor  in  AC 
coupled  video  amplifiers. 

^N*w  higher  rating 


Input 

Output 

Voltage 

Max.  Watts 

Cathode 

Cathode  Current 

Grid 

Coupling  and 

Volts 

Gain 

Dissipation 

Resistor 

No  Sig. 

With  Sig. 

Resistor 

Sync.  Polarity 

P/P 

Screen 

Plate 

Ohms 

(ma.l 

(ma.l 

Ohms 

DC- 

66 

22 

0.6 

3.2 

39 

20 

13 

5000 

DC  4- 

100 

25 

0.4 

3.2 

270 

8 

IS 

5000 

AC- 

100 

25 

0.6 

3.2 

39 

20 

21 

1  meg. 

AC  + 

100 

25 

0.6 

3.2 

39 

20 

18 

1  meg. 

All  data  taktn  with  Screen  voltaie  o(  ISO  and  Plate  load  of  4000  ohma 
with  typical  on  the-air  televiaion  signals  and  average  productioo  tobes. 


.RAYTHEON  MANUFACTURING  COMPANY 
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matic  reroll  mechanism.  The  com¬ 
plete  unit  is  contained  on  a  chassis 
11  in.  X  181  in.  x  Hi  in. 


Recorder  Console 

Ampex  Electric  Corp.,  Redwood 
City,  Calif.,  announces  a  new  dual¬ 
speed  console  for  audio  magnetic 
recording.  Features  include  all 
pushbutton  control  and  a  built-in 
microphone  preamplifier.  It  has 
15,000-cps  response  at  the  7i-in. 
speed.  At  present  two  models  are 
available:  the  model  402  has  half¬ 
track  heads,  and  model  403  utilizes 
the  full  width  of  standard  quarter- 
inch  tape.  Complete  details  and 
specifications  are  available  for  the 
writing. 


Resistor 


Telewave  Laboratories,  Inc.,  100 
Metropolitan  Ave.,  Erooklyn,  N..  Y., 
announces  its  type  R  resistor,  a 
stable,  metal  film  on  glass  resistor, 
for  microwave  applications.  It  is 
ideal  for  power  measurements,  re¬ 
sistive  pickup  loops,  pads,  imped¬ 
ance  matching,  attenuators,  in  both 
waveguide  and  coax.  An  applica¬ 
tion  note  is  available  describing 
suggested  uses  of  this  resistor. 


Adjustable  Cup  Cores 

General  Ceramics  and  Steatite 
Coup.,  Keasbey,  N.  J.,  announces  a 
new  line  of  adjustable  cup  cores 
made  of  high  efficiency  Ferramic 
materials  suitable  for  frequencies 
from  low  audio  up  to  1500  me  with 
Q  values  to  300.  Both  core  and 
cover  illustrated  are  notched  on  the 
outside  circumference.  Angular 
displacement  of  one  piece  with  re¬ 
spect  to  the  other  will  change  the 
effective  permeability  and  therefore 
the  inductance  of  the  coil  through  a 
range  of  20  percent.  Sizes  of  these 
cores  range  from  0.5  in.  to  1.5  in. 
with  11  variations  available.  Maxi¬ 
mum  inductance  obtainable  with 
the  larger  size  is  approximately  20 
henries.  Complete  dimensional  and 
other  data  will  be  supplied  on 
request. 


‘ 

J 

A 

'A'- 

Deposited  Carbon  Resistors 

Dale  Products,  Inc.,  Columbus, 
Nebraska,  are  offering  a  line  of 
deposited  carbon  resistors  in  three 
resistance  ranges:  50  ohms  to  5 
megohms,  50  ohms  to  10  megohms, 
and  100  ohms  to  50  megohms.  Tem¬ 
perature  coefficients  vary  only 
slightly — 140  to  500  parts  per  mil¬ 
lion  per  deg  C,  depending  upon 
resistance.  Voltage  coefficient  is 
less  than  0.002  percent  per  volt  with 
the  average  coefficient  about  0.0012 
percent.  Resistors  are  supplied 
with  1-percent  tolerance  and  are 
calibrated  at  25  deg.  C.  If  such  pre¬ 


cision  is  not  required,  resistors  can 
be  supplied  with  tolerances  of  2  per¬ 
cent  and  5  percent. 


TV  Receiver  Tube 


Sylvania  Electric  Products,  Inc., 
1740  Broadway,  New  York  19,  N.  Y. 
A  new  high-perveance  double  triode 
designed  for  vertical  deflection  and 
oscillator  service  in  tv  receivers  has 
been  announced.  The  type  6BX7GT 
is  1^3  in.  in  diameter,  3 A  in.  long, 
and  2i  in.  high  when  seated. 
Electrical  characteristics  include: 
heater  volts,  6.3;  heater  current, 
1.5  amperes;  plate  volts  (each  sec¬ 
tion),  250;  plate  current  (each 
section),  42  ma;  plate  resi.stance, 
1,300  ohms;  transconductance, 
7,600  micromhos ;  and  amplification 
factor,  10. 


.Vliniature  Potentiometers 

Avion  Instrument  Corp.,  299 
State  Highway  No.  17,  Paramus, 
N.  J.,  is  offering  a  line  of  precision 
potentiometers  of  miniaturized 
computing  type,  available  as  single 
units  or  ganged  assemblies.  Series 
N  potentiometers  cover  linear  wind¬ 
ings  and  those  nonlinear  functions 
which  can  be  fitted  by  tapping  and 
shunting  techniques.  Series  C  in¬ 
corporates  a  cam-corrector  which 
piakes  possible  accurate  fitting  of 
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an  additional  class  of  more  difficult 
functions.  Both  types  may  be 
Kanged  separately  or  intermixed. 
Accuracy  for  linear  functions  is  ± 
0.1  percent,  for  nonlinear,  ±  0.25 
percent. 


SPOT  GENERAL  PUR¬ 
POSE  SENSITIVE  D.C 
RflAY,  bolanc*d  ormotur*  for 

vftrotion  ro«iitonco  on  oircroft  ol  50  milliwott 
odiwstmont.  Sofititivo  ofloooh  for  V«T  oporotod 
roloy  cireulb;  con  bo  tot  to  oporoto  down  to 
10  inilliwotH.  Procition  odiwttmontt  for  pwU-on 
ond  drop-ovt.  7  omp.  nominol  contoct  ratWio. 
CeSI  rofistenco  op  to  14,000  obmt. 


sroT  v«rr  sewsiTivf 
O.C  RELAY,  loloncod 
ormotvro  ond  megnotic  offieioncy  rot»t  oir¬ 
croft  vbrotion  on  inputs  ot  low  ot  5  mRtiwont. 
WMtttondt  500g  ihocii  without  domogo.  fro- 
cition  odjuitmontt.  2  omp.  nomlnol  contoct  rol> 
ing.  Cor  rotittonco  up  to  14,000  olunt.  Spociol 
odoptetiont:  luilt>in  roctiRor,  two*coR  difforon* 
tiol  oporetion.  conttont  voltogo  tomporoturo 
compontotion. 


MULTIORCUIT  fOl. 
ARIZED  SENSrrtVE 
or 

deublo  (difforontiol) 
windings.  Rotittonco 
up  to  25,000  ohmt 
total.  Contoctt  up  to 
4  POT,  5  omp.  nomi- 
not  roting.  Roloncod  ormoturo  for  strong  vibro* 
tion  rotittonco.  FORM  X  Throo  Position  or 
Null  Sooking.  For  outomotk  positioning  or  2- 
Woy  procott  control.  Sontitivity  (dopondmg  on 
contoct  cemploxity)  from  10  to  100  milliwottt. 
FORM  Y  Riotod  (Spring  Rotum).  Uto  ot  on 
ordinory  tontitivo  roloy  if  o  comploa  contoct 
combination  it  noodod.  Rotpondt  only  to  ono 
potority.  Combtnot  function  of  pilot  roloy  ond 
contactor.  Sontitivity  tomo  ot  Form  X.  FORM  Z 
Latching  (pormonont  megnotic).  Roplocot 
mochonkol  lotch  oioctricol  rotot  roloyt,  whoro 
longor  lifo  ond  grootor  vbrotion  rotittanco  it 
roguirod.  Sontitivity  from  100  to  250  milliwottt. 


SPOT  SENSITIVE  RELAY 
A.C..O.C.  —  KEYING.  Unut- 
vol  choroctoristict  at  lew 
cost.  Somo  0.  C  sontitivity  ot  Soriot  4  but  lots 
RoilbSlity  of  odiuitmont.  Avoileblo  with  long 
lifo  ond  bounco'froo  contacts,  it  it  twitod  to  high 
^ood  countirsg  and  koying.  Mochonicol  lifo  os- 
coodt  10*  oporotiont.  Good  for  ploto  circuits 
nooding  modoroto  procition  ond  vibration  im¬ 
munity.  Contact  rotingt  up  to  5  ompt.  Coil 
rotittanco  to  14,000  ohmt.  A.  C.  sontitivity  os- 
coodt  0.1  V.  A.  ot  60  cpt.  Sorvicooblo  on  fro- 
guonciot  from  16^00  cpt. 


Crystal  Microphone 

The  Turner  Co.,  Cedar  Rapids, 
Iowa.  Model  80  crystal  microphone 
features  miniature  styling  and 
versatility.  Frequency  response  is 
80  to  7,000  cps  with  sensitivity  of 
approximately  58  db  below  1  volt 
per  dyne  per  sq.  cm. 


IROT  SENSITIVE  HIGH  SPEED 


obouo)  ovoiloblo  bi  Soriot  7.  Sonsitivitiot  from 
lost  thon  1  to  10  milliwottt  dopondmg  on  form 
ond  roquiromontt.  Form  X  it  utoful  ot  tho  do- 
tocting  olomont  in  petitioning  bridge  circuits. 


munity  to  vbrotion  ond  to  Ihormol  ond  mochon¬ 
icol  diodu  WRl  oporoto  under  50  g't  tuttainod 
occolorotion  If  oporoting  end  rolooting  mor- 
gint  ore  bicrooiod. 


Synchronous  Brake 

Allard  Instrument  Corp.,  30 
Broad  St.,  New  York,  N.  Y.  De¬ 
veloped  for  lightweight,  airborne 
instrumentation,  the  synchronous 
brake  supplies  a  means  for  control¬ 
ling  speed  of  a  rotating  device.  Mo¬ 
tive  power  is  derived  from  a  motor 
running  a  little  above  the  maximum 
speed  desired.  The  brake,  interposed 
between  motor-  and  load,  is  actuated 
by  signals  of  the  desired  frequency 
from  a  vacuum-tube  amplifier.  The 
brake  mechanism  is  phase  sensitive 
and  has  no  180-degree  ambiguity. 
Several  devices  each  equipped  with 


SIGMA  INSTRUMENTS,  INC.,  62  Pearl  Su-eel,  So.  Braintree,  Boston  85,  Mass. 
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THIS  FELLOW  IS  TRAINED  IN  YOUR  BUSINESS.  His 
main  duty  is  to  travel  the  country  —  and  world 
—  penetrating  the  plants,  laboratories  and  man* 
agement  councils  . . .  reporting  back  to  you  every 
significant  innovation  in  technology,  selling  tac¬ 
tics,  management  strategy.  He  functions  as  your 
all-seeing,  all-hearing,  all-reporting  business  com^ 
munications  system. 


THE  MAN  WE  MEAN  IS  A  COMPOSITE  of  the  edi¬ 
torial  staff  of  this  magazine.  For,  obviously,  n»' 
one  individual  could  ever  accomplish  such  a  vast; 
business  news  job.  It's  the  result  of  many  qualf-- 
fied  men  of  diversified  and  specialized  talent^.; 


AND,  THERE  S  ANOTHER  SIDE  TO  THIS  COMPOSITE 
MAN,*'  another  complete  news  service  which  com¬ 
plements  the  editorial  section  of  this  magazine  — 
the  advertising  pages.  It’s  been  said  that  in  a 
business  publication  the  editorial  pages  tell  *’how 
they  do  it”— “they”  being  all  tbe  industry’s  front 
line  of  innovators  and  improvers  —  and  the  ad¬ 
vertising  pages  tell  “with  what.”  Each  issue  un¬ 
folds  an  industrial  exposition  before  you— giving 
a  ready  panorama  of  up-to-date  tools,  materials, 
equipment. 


SUCH  A  “man’’  IS  ON  YOUR  PAYROLL.  Be  sure  to 
“listen”  regularly  and  carefully  to  the  practical 
business  information  he  gathers. 


MgGRAW-HILL  PUeilCATIONS 


ELECTRONICS  — August,  7952 


263 


maintain  a  reputation  of  quality 
for  militory 

os  well  as  civil  application 


and  almost 

as  portable 


EltCTRIC  MOTOR$l 


COILS 


MIUTAKY,  RADIO  A  TELEVISION 


LYBACKS 


NEW  PRODUCTS  (coiitiniiMl) 

its  own  brake,  can  be  driven  at  dif- 

fprpnt  snpprts  from  a  pommon  abaft. 


smaller  than  a  suitcase 


•Im  ottko,  Indiana . .  394J  ■uitoh  ■>owai 


WEIGHT:  Approx  125  lbs. 

SIZE:  22’’ X  12"x  12* 
Designed  for  production  and 
laboratory  high  frequency 
power  supply  requirements. 
Strong-simple— INDESTRUC¬ 
TIBLE  CONSTRUCTION— No  deli¬ 
cate  moving  parts,  brushes  or 
springs  to  wear  out  or  maintain. 
Replaces  single  large,  hard-to- 
get  H-F  power  supply  serving 
multiple  purposes  . . .  A  bank 
of  these  compact,  flexible  units 
costs  far  less,  provides  individ¬ 
ual  portable  power  sources  for 
each  project,  avoids  downtime 
hazards  of  single  unit! 

Meets  power  supply  require¬ 
ments  for  AN-E-19  equipment. 

OUTPUT:  Up  to  1000  Watts  single 
phase  115V  or  up  to  1800  Watts 
three  phase  115/200V.  Input:  60 
cycle  AC. 

Total  harmonic  content  under  5%; 
±  \%  voltage  regulation. 

WRITE  FOR  DHAILSI 
Larger  capacities  available. 


JIELD  CANS  fr  • 

ITENNA  COILS 
CILLATOR  COILS 

HORIZONTAL  SWEEP  TRANSFORMERS 
COMPRESSION  TYPE  MICA  TRIMMERS 
I.F.  TRANSFORMERS 
LOOP  ANTENNAS 
R.F.  TUNERS 


•dwin  i.  guthman  &  co.,  inc. 

IS  s.  throop  St.  Chicago  7. .  CH  3-1600 


Constant  Current  Supply 

Weston  Electrical  Instrument 
Corf.,  617  Frelinghuysen  Ave., 
Newark  5,  N.  J.  Model  50220  con¬ 
stant-current  supply  provides  a 
steady  d-c  source  from  an  a-c  line.  ^ 
Designed  primarily  for  use  with 
potentiometer  indicators,  recorders 
and  controllers,  where  automatic 
standardization  is  not  feasible  or 
where  use  of  batteries  is  not  desir¬ 
able,  it  is  also  used  with  resistance 
thermometers,  strain  gages  or  other 
devices  requiring  a  constant  d-c 
current.  The  standard  unit  is  de-  j 
I  signed  for  a  10-ma  output  at  1.4 
j  V  d-c  and  provides  a  current  with  j 
a  high  degree  of  stability  to  well  ■ 
i  within  the  limitation  of  ±0.1  per- 1 
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Nylon  Tip  Jacks  | 

E.  F.  Johnson  Co.,  Waseca,  Minn.,  j 
announce  their  new  line  of  Nylon 
insulated  tip  jacks.  Breakdown 
rating  is  11,000  v.  Nominal  capaci-  ^ 
tance  to  i-in.  panel  is  2.0  |ijif.  Silver 
plated  contacts,  either  phosphor 
:  bronze  or  beryllium  copper,  are  sup- 
i  '  plied.  Accepting  0.081-in.  diameter 
I  pins,  engagement  is  positive  insur- 
.j  ing  low  contact  resistance.  Mini¬ 
mum  withdrawal  force  is  1  lb.  In¬ 
tegral  solder  terminals  are  hot  tin 
dipped. 


MERICAN 


Even  in  the  most  remote  areas, 

wings  aloft  are  guided  on  their  way 

by  Aerocom’s  new  me{fium  range  Aerophare  ^ 

Transmitter.  This  transmitter  was  designeo  and  built 
X  to  provide  long,  trouble-free  service  with  no  attendants 
where  the  total  population  is  Zero. 


Dual  Automatic 
Package-Type  Radio  Beacon 


foi  completely  unattended  service.  This  aerophare  (illustrated) 
consists  of  two  100  watt  (or  50  watt)  transmitters  with  keyer, 
automatic  transfer  and  antenna  tuner.  (Power  needed  110  or  220 
volt  —  50/60  cycles,  520  V.A.  for  50  watt,  630  V.A.  for  100  wott.) 

Frequency  range  200  —  415  kcs.:  self-contained  P.  A.  coil  and 
*plug-in*  crystal  oscillator  coil  cover  entire  range.  (Self-excited 
oscillator  coils  covering  200-290  and  290-415  kcs.  ore  available.) 
High  level  plate  modulation  of  final  amplifier  is  used,  giving  40% 
tone  modulation  in  100  watt  transmitter  and  60%  in  50  watt  model. 
Microphone  P-T  switch  interrupts  tone,  permitting  voice  operation. 

This  unit  con  be  operated  in  air  temperature  range  0°C  to 
+  45°C  using  866A  rectifiers,  or  from  —  35‘’C  to  +  45®C  using 
3B25  rectifiers;  humidity  up  to  95%. 

'  The  "stand-by"  transmitter  is  selected  when  main  transmitter 
suffers  loss  (or  low  level)  of  carrier  power  or  modulation.  Audible  in¬ 
dication  in  monitoring  receiver  tells  which  transmitter  is  in  operation. 

Unit  is  ruggedly  constructed  and  conservatively  rated,  provid¬ 
ing  low  operating  and  maintenance  costs. 
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NEW  PRODUCTS 


cent.  Its  special  compensated  feed¬ 
back  circuit  allows  a  flat-current 
characteristic  over  an  input  voltage 
range  of  80  to  140  v. 


Ferrite  Core  Kit 

Grayburne  Corp.,  103  Lafayette 
St.,  New  York  13,  N.  Y.  Type  FCK 
Ferrite  core  kit  consists  of  27  vari¬ 
ous-sized  cores  which  are  well 
adapted  for  experimentation  in  i-f, 
r-f  coils,  solenoids,  linearity,  width 
and  other  variable  controls,  and  in 
many  electromechanical  applica¬ 
tions. 


^^^^^Tmproved  thermal  endurance 
^High  dielectric  strength 
^Excellent  thermal  conductivity 
^Top  tensile  strength 
^Rot  repellent 
Resists  chemicals  and  acids 
l^ood  moisture  resistance 

GLASS  VAR  is  available  in  rolls,  sheets  and  tape. 


You  will  find  these  other  Class  "B”  Elearo 
products  tops  in  quality  and  performance 

VARNISHED  ASBESTOS  CLOTH 
VARNISHED  QUINORGO  ASBESTOS  PAPER 
QUIN-GLASS  HI-TEMPERATURE  INSUUTION 

Electrical  equipment  manufaaurers  are  invited  to  use  our  Special 
Service  facilities.  Write  or  phone  and  we’ll  be  glad  to  help  you 
with  your  problem  and  send  'you  tecbnical  data,  samples,  etc. 

You  may  buy  with  confidence  when  you  buy 

ELECTRO-TECHNICAL  PRODUCTS 

DIVISION  OF  SUN  CHEMICAL  CORKDRATION 

NUTLEY  10,  NEW  JERSEY 

*T.  M.  Rag.  U.  S.  Pit.  OC.  br  Owtni  Coming  Fibatglaa  Cafg. 


A  C  VTVM 


Millivac  Instrument  Corp.,  444 
Second  St.,  Schenectady  6,  N.  Y., 
has  announced  a  new  low-frequency 
voltmeter  designed  to  satisfy  both 
linear  and  logarithmic  scale  re¬ 
quirements.  The  new  dial  used  in 
the  MV-12A  a-c  voltmeter  features 
zero  suppression  of  its  linear  volt¬ 
age  scale.  This  spreads  the  loga¬ 
rithmic  decibel  divisions  sufficiently 
to  avoid  congestion  beyond  a  point 
where  accurate  reading  would  be 
difficult.  Another  feature  of  the 
meter  is  its  high  sensitivity  and 
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yjOUt 

of  over  ‘dishes 


The  extensive  WORKSHOP  chucks  and  dies  are 


now  available  to  you  ...  to  give  you  parabolic 
reflectors  —  "dishes"  —  in  the  widest  range  of 
diameters  and  focal  lengths  in  the  industry. 

Sizes  range  from  4"  diameter,  1.26"  focal 
length,  to  120"  diameter,  35.8"  focal  length. 
Modifications  of  standard  sizes  on  request. 

If  you  manufacture  or  experiment  with 
microwave,  there  is  an  economically  priced 
WORKSHOP  reflector  for  you.  Write  for 
complete  listing  of  standard  sizes. 


WORKSHOP  has  slashed 
''dish''  costs  by  perfecting 
a  new  stamping  technique 
that  holds  close 
tolerances.  Now  available 
in  4  foot  diameter, 

18"  focal  length. 

*  ::^.015"  surface  tolerance 

*  1/8"  thick  2SO  atuminuns 

*  rolled  rim 

*  supplied  unfinished 
ModeU8'18-ST,only  $40.00  eoch 
f.o.b.  Ashtabula,  Ohio^quantity 
prices  on  request. 


WORKSHOP  ASSOCIATES  DIVISION 

THE  GABRIEL  COMPANY 


Endicott  Street 


Norwood,  Mass. 


Designers  and  Manufacturers  of  a  complete  tine  of  microwave  antennas 
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wide  voltage  range  (0.7  (tv  to  1,000 
v).  Its  frequency  range  is  20  cycles 
to  250  kc. 


N0.637SS,  AN3307-1 

3PDT  Hormoticolly  Soolod, 
Soidor  TormiiMil  Typo 


Fo^etter 

^ontrols 

/  through  hotter 
/  Hermetically 
I  Sealed  Relays 


Variable  Iiiduetaiiee  Coils 

North  Hills  Electric  Co.,  Box 
427,  Great  Neck,  N.  Y.,  has  an¬ 
nounced  a  new  series  of  variable 
inductance  coils  covering  the  2-to- 
180-ah  range  completely.  Designed 
for  such  applications  as  video  peak¬ 
ing,  r-f  and  i-f  amplifiers  and  filter 
networks,  these  coils  feature  com¬ 
pact  plastic  forms,  four  rugged 
terminals  (two  of  which  may  be 
used  as  separate  tiepoints),  and 
durable  windings. 


No.  637PS 

2PDT  HnmMtfcatly  SnoUd, 
Plup-ln  Typu  in  Octal  Plug 


SPiCIfY 


most  advanced  hermeti¬ 
cally  sealed  relays  can  best 
u  designed  and  produced  by 
a\firm  like  Leach  which  pio- 
nhercd  this  field  from  the  be- 


NO.9031SS 

SPOT  H«rm*li<Qlly  Saalcd, 
Solder  Tor minol  Typo 


Here  at  Leach  you  will  find 
complete  engineering,  testing 
and  Vroduction  facilities  to 
helpVou  solve  your  relay 
probleVis  in  the  electrical  and 
electronic  fields. 

The  uVsurpassed  dependa¬ 
bility  of Veac/i  Relays  has 
been  pros\d  by  nearly  four 
decades  of  leadership  in  pro¬ 
viding  all  types  of  relays  for 
maximum  performance 
under  competitive  operating 
conditions.  \ 


Grid  Winding  Machine 

Kahle  Engineering  Co.,  1323 
Seventh  St.,  North  Bergen,  N.  J. 
Especially  designed  to  produce 
higher  pitches,  up  to  500  turns  per 
in.,  this  semiautomatic  grid  winder 
is  sturdily  constructed  for  vibra¬ 
tion-free  operation  and  increased 
durability.  Provision  is  made  for 
variable  pitch  and  for  swaging  the 
side  wires.  Accurate  stop  and  start 
positioning  is  achieved  by  brake 
motor  and  pushbutton  control.  The 
pneumatic  cutter  rises  and  disap¬ 
pears  automatically  leaving  the 
work  field  clear  for  complete  acces¬ 
sibility.  Because  the  lead  screw 
nut  is  never  disengaged  grid  wind- 


PvrferiiMiiKt  choraefaristiM  for  (ha 
Rafoyt  Illustrated  about  art  at  follows; 

•  Contacts  rotad:  10  Amps. 

Rasistiva  and  inductiva  at  39  VDC. 

a  4  Amps.  Motor  load  at  39  VDC. 

•  10  Amps.  Rosistivo  at  1 15  VAC,  400  cydas. 
Coil  34-30  VDC. 


5915  AVALON  BOULEVARD  •  LOS  ANGELES  3,  CALIFORNIA 
Htprtstntatiutt  in  frincipol  Citits  of  (ha  U.S.  and  Canada 
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JOHN  C.  SANDERS,  SM  rmwir-hiM miI 

H-t 

BMlnc  Airptont  Company,  Soattlo  14,  WasA. 

En^lnv^ring  epportuattlM  at  loaino  inttr- 
••t  m«.  Mfid  m«  furtOar  {aformatioa. 

Noma _ 

AddrM  _  _ _ _ 

Cffy  and  Sfafn  , 


You’ll  find  classmates— and  a  future— at  Boeing! 


Men  from  more  than  120  top  engi¬ 
neering  sehools  are  building  rewarding 
eareers  at  Boeing.  So  ehanees  are,  you’d 
be  working  with  some  of  your  class¬ 
mates  here.  And  you’d  be  a  member 
of  an  Engineering  Division  that  has 
earned  world-wide  renown  for  its  trail- 
I  blazing  contributions  to  both  military 
and  civil  aviation. 

If  that’s  the  kind  of  engineering 
prestige  you’d  like  to  enjoy,  look  into 
Boeing  opportunities.  This  company 
has  Ik-cii  growing  steadily  for  35  years. 
It  provides  the  finest  research  facilities 
in  the  industrv'.  It  offers  you  work  on 
such  exciting  projects  as  guided  mis¬ 
siles  and  the  fastest  known  bomber  in 


the  world:  the  B-47  six-jet  medium 
bomber,  as  well  as  the  still-classificd 
B-52  eight-jet  heavy  bomber. 


There  are  opportunitie*  at  Boeing 
for  experieneed  and  junior  engineer*  in 
all  field*,  for  airerafl 


•  DESIGN  •  RESEARCH 

•  DEVELOPMENT  •  PRODUCTION 

•  TOOLING 


special  training,  and  pays  a  good  salary  | 

that  grows  with  you.  1 

You’ll  be  proud  to  say,  “I’m  a  Boeing  | 
engineer!”  i 

Writa  today  ta  fha  addrou  Mow,  or  vbo  i 

convtnmilf  coupon.  f 


also  for  servo-mechanism  and  elec¬ 
tronics  designers  and  analysts,  and  for 
physicists  and  mathematicians  with 
advanced  degrees. 


You  can  work  in  Seattle,  in  the 
Pacific  Northwest,  or  in  Wichita,  Kan¬ 
sas.  Bex'ing  provides  a  generous  mov¬ 
ing  and  travel  allowance,  gives  you 
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inK  is  always  in  perfect  register. 
The  machine  is  fully  geared  with¬ 
out  the  u.se  of  ratchet-pawl. 


Power  Output  Tester 

General  Electrosonics,  Inc.,  32 
W.  22nd  St.,  New  York  10,  N.  Y. 
Model  TS-4  power  output  test  set 
is  designed  to  measure  the  useful 
r-f  power  output  of  any  vacuum- 
tube  oscillator,  including  miniature 
and  subminiature  types,  capable  of 
delivering  1  watt  of  power  or  less. 
It  features  variable  filament  and 
regulated  plate  supplies,  provision 
for  use  of  an  external  r-f  bridge 
and  a  self-contained  calibration  cir¬ 
cuit.  Dimensions  are  28  in.  high  x 
21  in.  wide  x  15  in.  deep. 


TRIGGER-TRIP 

TIME  DELAY  RELAYS 

for  60  and  400  cycle  A.C..  also  D.C. 


The  HAYDON*  5103  time  delay  relay  is  designed  so  that  the 
synchronous  motor  performs  its  true  function  as  a  time  standard. 
Switching  work  is  accomplished  by  a  relay  coil,  which,  when 
energized,  triggers  the  load  switch  for  release  at  the  end  of  the 
delay  time.  Hair  trigger  release  point  assures  snap  action. 

HAYDON  specializes  in  the  manufacture  of  timing  components 
for  standard  applications  and  also  in  the  design  and  mass  pro¬ 
duction  of  custom-engineered  timers  for  volume  applications. 
The  basic  element  of  all  HAYDON  timers  is  our  own  rugged  in¬ 
dustrial  motor.  This  means  that  HAYDON  timing  devices  con  be 
depended  upon  to  give  long,  quiet  operation.  They  are  small 
and  compact  and  offer  designers  unusual  latitude  in  that  they 
may  be  mounted  and  will  operate  in  any  position.  For  military 
applications  various  motors  are  available  either  separately  or 
in  many  types  of  timers;  HAYDON  engineers  will  be  pleased  to 
review  your  requirements  and  specifications. 

COMPLETE  INFORMATION 

Writ*  for  litarotur*  you  n**d:  ceto- 
legs  on  meters  er  devices;  bulletins 
en  D.  C.  meters,  400  cycle  meters, 
time  deloy  relays. 

'trademark  REG.  U.  S.  PAT.  OFFICE 


Multifsenerator 

Precise  Develop.ment  Corp., 
Ocean.side,  N.  Y.,  ha.s  announced  the 
model  635-Universal  a-f  sine,  square 
and  pulse  generator,  designed  to 
ascertain  all  audio  and  video 
troubles.  Among  its  attributes  are: 
Wien  bridge  oscillator;  sine  waves; 
square  waves;  pulses  variable-im¬ 
pedance  output;  voltage  regulation 
to  insure  a  constant  output; 
cathode-follower  output;  minimum 
overshoot  and  round-off  through 
30,000  cycles  on  square  waves  and 


HAYDON  Manufacturing  Co.,  Inc. 

Subsidiary  of  GENERAL  TIME  CORPORATION 

2432  ELM  STREET 

TORRINGTON  CONNECTICU1 
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perature  Compensating 
as  well  as  By-Pass 


ore  Rated  at 
D  Working  Volts! 


III 


Lll  LI  I  LI  I  LI  ILI  ILI  I 


6U  75  MMF 
61-  75 
61-  75 
61-  75 
76-100 
76-100 
80-120 
151-200 

200- 250 

201- 275 


If  the  samples  you  need  are  not  here  — send  for  them. 

-  SPECIFICATIONS  - 

.1%  AT  1  MEGACYCLE  LEAKAGE  RESISTANCE:  INITIAL  7500  MEG  OHMS 

>C  TEST  VOLTAGE;  2000  VOC  AFTER  HUMIDITY  1000  MEG  OHMS 

IK  N-7J0  8SK  N.2300  245K  LEADS:  #22  TINNED  COPPER  1.026  DIA.) 

SK  NUOO  16SK 

_  LEAD  LENGTH:  'A ’  BODY  I Mt’  BODY  I  'A",  'A "  AND  LARGER 

:e  and  tc  stamped  on  disc  jody  i  vs* 

VACUUM  WAXED  TOLERANCES;  ±5%,  ±10%.  ±20% 


TC  i 

1/4  Oia. 

5/16  Oia. 

1/2  Oia. 

P-100  1 

_ 

2-  9  MMF 

10-  30  MMF 

NPO  ' 

2-  12  MMF 

13-  27 

28-  60 

N-  33 

2-  15 

16-  27 

28-  60 

N-  80 

2-  15 

16-  27 

28-  60 

N-  150 

2-  15 

16-  30 

31-  60 

N-  220 

2-  15 

16-  30 

31-  75 

N-  330 

2-  15 

16-  30 

31-  75 

N-  470 

2-  20 

21-  40 

41-  80 

N-  750 

5-  25 

26-  50 

51-150 

N-1400  1 

15-  50 

51-100 

101-200 

N-2200  1 

47-  75 

76-100 

101-200 

10  MMF 

10 

10 

10 

111-150 

111-150 

111-150 

111-150 

40 

141-190 

40 

14U190 

POWER  FACTOR:  LESS  THAN  .1%  AT  1  MEGACYCLE 
WORKING  VOLTAGE;  1000  VDC  TEST  VOLTAGE;  2000  VOC 
DIELECTRIC  CONSTANT:  JS  ?|?K 

CODING:  capacity,  TOLERANCE  AND  TC  STAMPED  ON  DISC 
INSULATION:  DUREZ  PHENOLIC— VACUUM  WAXED 


SMC  DISCAPS  are  Designed  to  Replace  Tubular  Ceramic  and 
Mica  Condensers  at  LOWER  COST 

SEND  FOR  SAMPLES  AND  TECHNICAL  DATA 


RADIO  MATERIALS  CORPORATION 

GENIRAL  OFFICE:  332S  N.  California  Ave.,  Chicago  18,  iH. 


FACTORIES  AT  CHICAGO,  III.  AND  ATTICA,  IND.^ 
Two  RMC  Plants  Davotad  Exelusivalv  to  Caramie  Condonsors 
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LOOK! 


THREE  S 
HANDS!  9 


925  WRIGHTWOOD  AVENUE 


CHICAGO  14,  IlllNOIS 


(continued) 
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pulses ;  sine  waves  through  200,000 
cycles;  coaxial  type  fittings  and 
1.0-percent  ceramic  resistors. 


Local  Control  Unit 

Bendix  Radio,  Baltimore  4,  Md., 
has  introduced  the  MS-255A  local 
control  unit  that  resembles  an 
ordinary  telephone.  The  desk-type 
control  unit,  which  is  a  part  of  the 
Command- Air  series  of  mobile  com¬ 
munication  equipment,  consists  of 
handset,  loudspeaker,  volume  con¬ 
trol,  squelch  control  and  channel 
selector  in  the  one  unit.  An  added 
feature  is  muting  of  the  speaker  to 
provide  for  private  conversation 
when  handset  is  removed  from  base. 


PowRARM  gives  the  worker  a  powerful  third 
hand  . . .  holds  work  rigid  in  any  desired  position 
.  .  .  leaves  two  hands  free  to  produce  faster. 
For  one  vital  defense  manufacturer  Powrarm 
units  have  cut  production  time  on  one  subassembly 
from  twelve  days  to  three.  With  Powrarm  aid 
another  manufacturer  now  produces  intricate 
assemblies  three  times  faster,  at  half  the  pre¬ 
vious  cost.  He  uses  Powrarms  mounted  on  plat¬ 
forms  which  travel  between  stations  on  roller 
skates. 

New,  profitable  applications  for 
Powrarm  are  busting  bottlenecks  daily  on 
^  the  nation’s  most  efficient  assembly  lines. 
0  A  Wilton  representative  can  quickly  show 
you  how  Powrarm  on  your  assembly  lines 
can  speed  output,  cut  the  cost  of  assembly, 
reduce  worker  fatigue,  and  boost  employee 
morale. 


On  Production  Lines 
POWRARM 
Speeds  and  Simplifies 
Every  Operation 


Surface-Resistance  Indicator 

General  Electric  Co.,  Schenec¬ 
tady  5,  N.  y.  The  portable  surface- 
resistance  indicator  illustrated  was 
designed  to  help  produce  a  better 
resistance  welding  bond  by  provid¬ 
ing  a  rapid  and  accurate  measure¬ 
ment  of  the  resistance  between 
pieces  of  metal  to  be  welded.  The 
instrument  supplies  a  simple  check 
on  prewelding  cleaning  processes, 
upon  which  surface  resistance  of 
the  metal  depends.  It  consists  of 
two  parts,  a  microhmmeter  and  a 
sample  holder.  The  unit  has  two 
ranges:  0  to  200  and  0  to  2,000 
microhms.  The  measured  resist¬ 
ance  is  indicated  directly  in 
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BRIDGEPORT  BRASS  COMPANY 


Copper  Allot  Bulletin 

“Bridgei^"  MILLS  IN  BRIDGEPORT,  CONN.  AND  INDIANAPOLIS.  IND.-IN  CANADA:  NORANDA  COPPER  AND  BRASS  LIMITED,  MONTREAL 


Precitioo-madc  Mutomatic  «cr«w  machiM  product*— 
Courtesy  Senese  Manufacturing  Company,  Inc.,  Bridgaport,  Coon. 


Making  Precision  Qnaiitr 
Screw  Machine  Items  from  Brass 


Many  companies  shy  away  from 
taking  on  an  extremely  “fussy”  screw 
machine  job  which  calls  for  close  tol¬ 
erances  and  numerous  gauge  and  vis¬ 
ual  inspections,  although  it  may  have 
long  run  possibilities.  However,  if  the 
company  decides  to  tackle  it,  and  the 
job  is  finally  developed,  the  rewards 
will  more  than  pay  for  the  long  hours 
spent  in  experimental  work. 

Among  the  essentials  for  successful 
operation  of  precision  jobs  are: 

1.  A  company  policy  committed  to 
making  precision  quality.  It  must 
be  willing  to  set  up  an  inspection 
department  with  the  necessarily 
large  investment  in  special  gauges 
and  equipment. 

2.  Screw  machines  must  be  in  per¬ 
fect  order.  Although  new  ma¬ 
chines  are  preferred,  old  ones  will 
serve  if  they  are  first  properly  re¬ 
built,  then  carefully  maintained. 

3.  Prompt  notification  to  the  oper¬ 
ator  if  the  work  deviates  even 
slightly  from  specifications.  A 
trained  insp>ector  should  sample 
the  work  from  the  machine  at 
regular  intervals.  After  putting 
parts  through  the  necessary  gaug¬ 
ing  and  visual  inspections,  he  re¬ 
ports  his  findings  to  the  operator. 


Carbide  tools  are  a  “must”  to  main¬ 
tain  the  close  tolerance  requirements 
on  long  runs.  “Fussy”  jobs  should  be 
run  at  moderate  speeds  and  special 
attention  should  be  given  to  produce 
a  smooth,  clean  finish. 

Items  I  it  2.  The  delay  element  il¬ 
lustrated  here  easily  come  under  the 
“fussy”  classification.  The  delay  holder 
requires  17  gauge  and  5  visual  inspec¬ 
tions  while  the  primer  holder  must  pass 
23  gauge  and  8  visual  inspections. 

All  of  the  operations  are  made  on 
single  spindle  No.  00  Brown  h.  Sharpe 
machines  with  a  spindle  speed  of  about 
3800  rpm.  Deburring  is  done  as  a  sec¬ 
ondary  operation. 


Item  3  is  also  difficult  to  make.  It 
has  knurl  on  one  end  and  a  threaded 
hole  through  the  center.  The  milling 
on  the  side  is  done  as  a  secondary  op¬ 
eration. 

Item  4  is  also  an  unusual  job  as  it  is 
completely  finished  on  the  screw  ma¬ 
chine.  In  addition  to  knurling,  the  head 
is  also  slotted. 

Precision  screw  machine  items  re¬ 
quire  dependable  quality  brass  rod  for 
maximum  operating  efficiency.  Free¬ 
dom  from  defects  is  one  of  the  essen¬ 
tials.  In  Bridgeport  mills,  accuracy  in 


gauge  and  smoothness  of  surface  result 
from  the  use  of  carbide  drawing  dies. 
Straightness  is  also  desirable;  conse¬ 
quently  the  rods  should  be  properly 
stored  if  not  immediately  used. 

Bridgeport’s  laboratory  works 
closely  with  metal  fabricators.  Al¬ 
though  the  standard  free  turning  brass 
rod  alloy  No.  6  (61%  copper,  3.4% 
lead,  and  remainder  zinc),  meets  about 
90  per  cent  of  requirements,  certain 
items  may  require  a  modification  in 
temper,  or  possibly  a  change  in  alloy. 
For  conditions  requiring  machining 
plus  some  cold  working  operations 
such  as  roll  threading,  knurling,  form¬ 
ing  or  expanding  too  severe  for  Ledrite 
standard,  we  supply  Ledrite  2,  Medium 
Leaded  (approximately  63%  copper, 
1.8%  lead,  remainder  zinc).  Naval 
brass  24  (approximately  60%  copper, 
0.65%  tin,  remainder  zinc)  may  be 
required  to  resist  sea-water  corrosion. 
This  alloy  can  also  be  supplied  with 
0.6%  lead  (Alloy  28)  or  with  1.75% 
lead  (Alloy  29)  without  materially 
affecting  the  corrosion  resisting  prop¬ 
erties.  (8622) 
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BALLANTINE 

STILL  THE  FINEST 
IN  ELECTRONIC  VOLTMETERS 


KEW  PRODUCTS  (contiiiMd) 

microhms  on  a  linear  lOO-division 
scale.  Voltage  fluctuations  in  the 
supply  mains  do  not  affect  the  read¬ 
ing. 


Ballantine  pioneered  circuitry  and  manufacturing 
integrity  assure  the  maximum  in 

SENSITIVITY  .  ACCURACY  •  STABILITY 


•  All  models  have  a  single 
easy-to-read  logarithmic 
voltage  scale  and  a  uni¬ 
form  DB  scale. 


Spectrum  Analyzer 

PoLARAD  Electronics  Corp.,  100 
Metropolitan  Ave.,  Brooklyn  11, 
N.  Y.,  announces  a  new  and  im¬ 
proved  all-band  direct-reading  spec- 
turn  analyzer,  covering  the  fre¬ 
quency  range  from  10  me  to  21,000 
me.  This  range  is  covered  by  means 
of  four  tuning  units.  Its  features 
include  continuous  unidial  tuning 
over  the  entire  range  with  5-kc 
resolution  at  all  frequencies.  The 
frequency  can  be  read  to  an  accur¬ 
acy  of  1  percent  and  dispersion  is 
independent  of  frequency  and  avail¬ 
able  from  250  kc  to  25  me.  A  fre¬ 
quency  marker  is  provided  to  meas¬ 
ure  frequency  differences  from  0  to 
25  me.  The  microwave  tuning  units 
use  the  latest  design  nonconducting 
shorts  to  insure  accurate  re.setta- 
bility  and  long  mechanical  life. 


#  The  logarithmic  scale  as¬ 
sures  the  same  accuracy  at 
all  points  on  the  scale. 


#  Multipliers,  decade  am¬ 
plifiers  and  shunts  also 
available  to  extend  range 
and  usefulness  of 
voltmeters. 


•  Each  model 


ACCURACY 


2  m«ot.  thvntvd  by 
8  mmfds.  on  high 
rong*iond  1 5  mmfdt. 
on  low  rongot 


3%  from 

S  to  100,000  cydot. 

3%  ohowhoro 


3028 

Oporotod 


2  to  150,000  cyclos 


With  probo,  1  milli* 
volt  to  1000  voiH. 
Withovt  probo,  100 


With  probo,  11  mogs. 
thuntod  by  6  mmfdt. 
Without  probo,1  mog. 
thuntod  by  25  mmfd». 


Sampling  Switch 

Applied  Science  Corp.,  P.  O.  Box 
44,  Princeton,  N.  J.,  has  announced 
a  new  type  of  sampling  switch  for 
zero  drift  correction  of  d-c  ampli¬ 
fiers  in  analog  computers.  Motor- 
driven,  the  switch  makes  possible 
the  use  of  one  a-c  amplifier  alone 
for  zero  correction  and  gain  im- 


3%oiicopt  5%obovo 
3  mogocycios 


IS  eydos  to 
6  mogocycios 


millivolt 


For  further  information,  mite  for  catalog. 


100  FANNY  ROAD,  BOONTON,  NEW  JERSEY 
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Moowrot  pook  vol* 
uo»  of  pulsot  o> 
short  os  3  micro* 
soconds  with  o  ropo* 
tition  roto  os  low  os 
20  por  soc.  Also 
moosuros  pook  vol* 
uos  for  sino  wovos 
from  10  to  150,000 
cps. 

1  millivolt  to  1000 
volts  Pook  to  Peak 

Somo  os 

Modol  3028 

3%  on  sino  wovos 
5%  on  pwlsos 

S280. 

310A 

10  cyclos  to 

2  mogocycios 

100  microvolts  to 

100  volts 

Somo  os 

Modol  3028 

3%  boiow  1  MC 
5%  obovo  1  MC 

$235. 

Keystone  is  noted  for  its  specicdization 
in  mognetic  amplifiers.  No  standard 


rather  we  build  magnetic 


amplifiers  of  all  sizes,  your  design  or 
ours.  We'll  ship  them  right  on  sched 


ule,  open  or  hermetically  sealed.  If  mag 
netic  amplifiers  for  Servo  systems  ore 
your  problem,  we'll  give  your  inquiry 
prompt,  intelligent  attention.  No  obli¬ 
gation  to  consult  our  engineering  de¬ 
partment. 


KEYSTONE  PRODUCTS  COMPANY 


UNion  6-5400 


Typical  Keystone  Magnetic  Amplifier,  open 
unit.  Also  supplied  hermetically  sealed. 
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HEILAND  RESEARCH  CORPORATION  .  130  e.  Fifth  a 


dependoble  instruments. 


[continued) 
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provement  of  ajj  many  as  30  d-c 
computing  amplifiers.  The  unit  has 
two  poles  with  60  contacts  per  pole 
and  the  sampling  rate  is  3i  rps.  It 
has  intercontact  resistance  over 
1,000  megohms.  The  design  is  com¬ 
pact  for  easy  installation  and 
weighs  only  7i  lb  including  the 
110-v  60-cycle  motor. 


Regulated  Power  Supply 

Oregon  Electronic  Mfg.  Co.,  2232 
E.  Burnside  St.,  Portland  15,  Ore. 
Model  D4  regulated  power  supply 
provides  two  completely  inde¬ 
pendent  outputs  each  continuously 
variable  from  0  to  400  v  with  0.5- 
percent  regulation  at  loads  from  0 
to  200  ma.  The  two  outputs  may 
be  paralleled  to  double  the  output 
current  or  put  in  series  to  double 
the  output  voltage.  Also  featured 
are  two  continuously-variable  bias 
supplies  of  0  to  —150  v  d-c  sta¬ 
bilized.  Ripple  of  all  outputs  in  less 
than  10  mv.  Separate  meters  moni¬ 
tor  output  voltage  and  current  of 
each  supply. 


The  Heiland  A'500  recorder  embodies 
many  features  found  only  in  much  larger 
instruments . . .  easy  loading;  four  quick 
change  paper  speeds;  precision  time  lines; 
trace  identification;  paper  movement  in¬ 
dicator;  direct  monitoring  of  galvanometer 
light  spots.  Case  dimensions  6^"  x  SVt"  x 
12%“.  Weight  33  lbs.  Paper  width  4"-100’ 
long.  Available  for  either  12  volt  or  24 
volt  D.C  operation. 


An  8  volt  battery  pack  provides  self  con¬ 
tained  power  source  affording  complete 
portability  and  flexibility  to  the  Heiland 
A-401  Recorder.  Other  features  are  similar 
to  the  A-SOO.  Case  dimensions  with  banery 
pack  7“  X  9Vi"  x  12%",  without  4%“  x 
9Vi“  X  12%“;  Weight  with  pack,  39  lbs., 
without,  22  lbs.  Single  speed.  Paper  width 
2“- 100'  long.  Available  for  12  volt  or  24 
volt  D.C.  operation  without  battery  pack. 


Multi-Contact  Connectors 

DeJur  Amsco  Corp.,  45-01  North¬ 
ern  Blvd.,  Long  Island  City,  N.  Y., 
has  available  a  line  of  miniature  pre¬ 
cision  multicontact  connectors.  The 
contacts  fioat  in  the  plug  and  re¬ 
ceptacle,  thus  insuring  selfalign¬ 
ment  of  the  individual  contacts. 
Polarization  is  unusually  positive 
making  engagement  possible  only  in 
the  proper  position.  These  connec¬ 
tors  are  interchangeable  with  those 
now  being  manufactured  by  other 
companies.  Features  are  a  molded 
body  of  Melamine  per  MIL-P-14  B 
type  MME ;  socket  contacts  of 
spring  temper  phosphor  bronze; 
pin  contacts  brass  silver  plated, 
gold  flash.  Voltage  breakdown  is 


Accurate  oscillograph  records  provide  dau  for  bener  produa 
design  and  performance.  Heiland  recorders  are  being  widely 
used  for  numerous  aircraft,  laboratory  and  industrial  applica¬ 
tions.  Write  today  for  Heiland  catalog  of  recorders,  galva¬ 
nometers  and  associate  equipment. 
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16-18 

y*"  X 1" 

18Vi*" 

9%" 

4  lbs. 

N«.  310-CwWc  c»fit*iif -tiO.S  <v.  in.  Capacity  200  Ibt.  —cK 
Mt**  b«Hs  wM  iMppart  maximwin  1—4  af  600  \h%.  ar  3  Hart  al 
laaMaM  units. 

Na.  17S-CaW€  canfani * 39S.6  cu.  in.  Capacity  -  100  16s.  aach. 

bails  wilt  suppart  maximum  laaM  af  400  lbs.  ar  4  liars  af 
laaMad  units. 


THE  CHARLES  WM.  DOEPKE  MFG.  CO.,  INC., 
ROSSMOYNE,  OHIO 


metier 

IT  NESTS -IT  TIERS 
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NOW  —  an  expanded  melal  N^STlER 
for  all 
dipping, 
degreasing, 
cleaning, 
plating 
operations 


**  parfarms  lha  sama 
funcllans  os  lha 
•tanMarM  Nastiar. 


Nestiers  nest  to  save  space.  Bails 
prevent  complete  telescoping,  eliminate 
jamming  or  sticking.  Tiered,  bails  lock 
units  to  form  rigid  stack.  Parts  in  all 
units  are  visible  and  accessible  from 
either  end. 


EVERY  MATERIALS 
HANDLING  ENGINEER 
WILL  WANT  THIS 


The  demand  for  a  Nestier  to  fulfill  the  requirements 
of  all  dipping  operations  has  led  to  the  design  of  this 
new  expanded  metal  basket 

Expanded  metal  sheet  is  actually  more  rigid  than 
an  equal  weight  of  solid  steel  plate  or  wire  mesh. 
Formed  to  the  distinctive  Nestier  shape  and  equipped 
with  Nestier  bails  and  runners,  you  have  a  unit  which 
retains  not  only  its  original  strength  but  all  of  the 
features  which  have  made  the  Nestier  outstanding. 

This  new  Nestier,  available  in  the  two  standard 
Nestier  sizes,  is  made  of  flattened  expanded  steel 
mesh,  electro-zinc  plated,  and  is  interchangeable  with 
the  standard  Nestier. 

SPECIFICATIONS 

NetTier  Gauge  Mesh  Length  Width  Weight 

No.  2201  13-15  X  1"  22%"  12%"  61b.  14  ox. 
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8,600  V  rms;  current  rating,  5  am- 
lieres;  and  contact  size.  No.  20 
AWG  wire. 


HERMETICALLY 
SEALED  UNITS 


NYT  hermetically  sealed  trans¬ 
formers  are  available  in  all  stand¬ 
ard  sizes  to  meet  MIL-T-27  speci¬ 
fications,  and  especially  designed 
constructions  for  a  wide  variety  of 
military  as  well  as  civilian  applica¬ 
tions.  Designed  and  built  to  meet 
the  most  exacting  speciBcations. 
Production  facilities  for  quantity 
production  of  all  sizes. 


General  Electric  Co.,  Schenectady 
5,  N.  Y.,  has  announced  develop¬ 
ment  of  a  new  c-r  tube,  type  7UP7, 
for  radar  indicator  service.  It  em¬ 
ploys  magnetic  focus  and  magnetic 
deflection  and  can  be  used  as  a  re¬ 
placement  for  the  7BP7  or  the 
7BP7-A.  Use  of  a  reflective  alum¬ 
inized  screen  reduces  undesirable 
screen  charging,  permitting  more 
accurate  plotting  directly  from  the 
face  of  the  tube.  It  also  u.ses  an 
improved  anode  contact  design 
aimed  at  decreasing  corona  dis¬ 
charge  permitting  operation  at 
higher  altitudes.  A  reces.sed  small- 
cavity  cap  has  been  used  on  the 
anode  contact  instead  of  the  con¬ 
ventional  recessed  small-ball  cap. 


HORNET  transformers,  pioneered 
by  NYT,  are  of  open  type  construc¬ 
tion,  utilizing  Class  H  insulating 
materials.  Approximately  one- 
fourth  the  size  and  weight  of  com¬ 
parable  Class  A  units.  Filament 
and  plate  supply  transformers  and 
chokes.  Units  can  be  designed  for 
ambients  up  to  190  deg.  C.,  alti¬ 
tudes  up  to  60,000  feet;  power 
ratings  from  2VA  to  5KVA. 


POWER,  AUDIO,  FILAMENT 
and  PLATE  TRANSFORMERS 
REACTORS  •  FILTERS  •  CHOKES 
TV  -  RADIO  •  ELECTRONICS 


Engineering  and  development  facilities 


Electronic  Voltmeter 

Ballantine  Laboratories,  Inc., 
Boonton,  N.  J.  Model  314  electronic 
voltmeter  is  a  recent  development 
in  the  field  of  sensitive,  accurate. 
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PROBLEM;  To  perform  vibration  tests 
to  MIL-E-5272  specification. 


SOLUTION:  The  MB  Model  C-25 
Vibration  Exciter  rated  at  2500  lbs.  force. 


Shake  testing  gives  a  quick  method  of  devel¬ 
oping  a  product  to  withstand  vibration.  Such 
testing  is  vital  for  military  equipment  —  and  a 
g(M>d  idea  for  any  product.  To  meet  this  need, 
.MB  has  applied  its  specialized  vibration  engi¬ 
neering  to  develop  a  range  of  shakers  in  various 
ratings  for  testing  everything  from  electron 
tubes  to  airframes. 

The  big  C-2S  model  illustrated  develops 
large  “brute  forces”  to  satisfy  specification 
.MlL-E-5272.  It  has  heavy  duty  capacity  for  a 
wide  range  of  work,  including  fatigue  testing. 
It  features  accurate,  continuous  control  of 
force  and  frequency.  Its  control  panel  is  avail¬ 
able  with  an  automatic  cycling  system  for  spe¬ 
cific  cycling  tests  called  for  in  the  MIL-E-5272 
specification. 

One  of  the  largest  and  most  dependable  elec¬ 
tromagnetic  shakers  available,  the  C-25  model 


is  a  good  example  of  the  quality  of  vibration 
engineering  that  has  made  .MB  “headquarters” 
for  products  to  isolate,  control,  reproduce,  de¬ 
tect,  or  measure  vibration.  More  information 
on  MB  Vibration  Exciters  in  Bulletin  l-VE-5. 
Write  us. 


Want  a  standard  mount  for  vibration  isolation  in  the  special  doss? 


With  the  Isomode*  Type  17  Isolator,  you  not  only  conform  to  MIL-I- 
5412  specification  but  also  get  an  unusual  degree  of  isolation  efficiency. 
It  has  equal  spring  rates  in  every  direction.  This  means  better  control 
of  all  modes  of  motion.  For  details  on  this  mount,  write  to  Dept.  5. 

•Trtdi  Mmk  Rtg.  US.  Pm.  O/. 


MANUFACTURING  COMPANY,  inc. 

1060  STATE  STREn,  NEW  HAVEN  II,  CONN. 


PRODUCTS  AND  EQUIPMENT  TO  CONTROL  VIBRATION  •  TO  MEASURE  IT  •  TO  REPRODUCE  IT 
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1  Large,  9  Smoll 
?  Lorge,  9  Smoll 
3  Lorge,  1  3  Small 

3  Large,  1  3  Small 

4  Large,  1  6  Smalt 
4  Large,  1  6  Small 


Vi"  W  *  l-n  64"  L  K  34"  H 
V4"  W  *  1-n  64"  L  »  1  5  16"  H 
3/4"  W  *  l-Vj  "  L  K  >4"  H 
3/4"  W  K  l-Vj  "  L  *  15  16"  H 
3/4"  W  *  1-1  5  16"  L  »  3^»  H 
34"  W  K  1-15  16"  L 
*  15  16" H 


Panel 
CONNECTORS 


METHODE  panel  connectors,  mass 
produced  to  the  most  critical  military 
quality  standards,  offer  substantial  current  carry¬ 
ing  capacity  for  a  multiplicity  of  conductors  in  compact 
polarized  arrangements  oM  1 , 1 5  and  20  terminals.  Insulator 
blocks  are  type  MFE  low  loss  mica  filled  phenolic,  per  MIL-P-1 4A. 
Silver  plated  plug  pins  of  micro-machined  brass  alloy  and 
socket  contacts  of  precision  fabricated  beryllium 
copper  feature  easily  wired  solder  dipped  ter¬ 
minals.  Small  pins  are  .040"  diameter 
and  large  pins  .093"  diameter. 


(0) 


^  Wt  invift  yowf  ingwiVits 


METHODE  Manufacturing  Corp. 

2021  West  Churchill  Street  •  Chicago  47,  Illinois 


J  Georecf  to  produce  Pfasti'c  oncf  Alefa/  E/ectronic  Compon«9nts 


NEW  PRODUCTS  (continued) 

stable,  wide-band  electronic  volt¬ 
meters  and  measures  a-c  voltages 
from  100  iiv  to  1,000  v  in  the  fre¬ 
quency  range  of  15  cycles  to  6  me. 
Its  accuracy  of  3  percent  up  to  3 
me  and  5  percent  above  is  the  same 
at  all  points  on  the  single  log¬ 
arithmic  voltage  scale.  With  its 
probe,  the  input  impedance  is  6  xaf 
shunted  by  11  megohms  and  the 
voltage  range  is  1  mv  to  1,000  v 
in  6  decade  ranges.  Without  its 
probe  it  may  be  used  to  measure 
down  to  100  uv  but  the  input  im¬ 
pedance  is  reduced  to  22  (laf  shunted 
by  1.1  megohms.  It  may  also  be 
used  as  a  wide-band  amplifier  with 
maximum  gain  of  60  db  variable  in 
20-db  steps  and  flat  within  J  db 
from  100  cycles  to  3  me  and  within 
1  db  from  50  cycles  to  6  me. 


Antenna-Amplifier 

Combination 

International  Telephone  and 
Telegraph  Corp.,  67  Broad  St., 
New  York  4,  N.  Y.  A  high-gain 
antenna  and  high-power  amplifier 
combination  designed  to  meet  the 
FCC  specification  of  316-kw  maxi¬ 
mum  effective  radiated  power  for 
channels  7-13  has  been  announced. 
The  antenna  is  the  16-bay  tri¬ 
angular  loop  antenna  with  a  radi¬ 
ated  power  gain  of  17.  It  features 
light  weight  and  simple  ba.se  struc¬ 
ture,  requires  only  one  transmission 
line  and  is  supplied  complete  with 
diplexer.  The  25-kw  air-cooled 
amplifier  utilizes  an  extremely 
stable  grounded-grid,  screen-type 
circuit  with  a  rated  power  gain  of 
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Sample  Precision  Potentiometers 
now  available  in  4  to  6  weeks 


HOW  PRECISION  IS  DESIGNED  AND  BUILT 


Better  deliv  ery  than  ev  er  Ix'fore  of  Fairchild  Pre¬ 
cision  Potentiometers  is  the  result  of  recently  im¬ 
proved  faciliti*-s  and  additions  to  iK'rsoimel.  Now- 
yon  can  expect  deliv  ery  of  sample  standard  units 
with  vvindin(;s  to  meet  your  requirements  in  4  to  6 
weeks  after  your  final  approved  specifications  are 
received.  The  same  reasonable  prices  prevail,  too. 

Eidars'ement  and  reali^ment  of  facilities 

7 

ami  personnel  als«)  enable  us  to  start  delivery  of 
pnxhiction  orders  in  3  to  4  months  after  recei|>t 
of  yonr  order. 

Thus,  when  yovi  look  to  Fairchild  for  vont 
precision  -  i-M)tentiometer  re<|uireinents  you  ijet 
pnxlucts  built  to  th«*  highest  standards  of  cpial-ii 
itv-  coupled  with  sound  engiiu*ering  lu>lp  that^ 
starts  with  your  idea  and  carries  through  to  final' 
delivery. 

1 

INTO  FAIRCHILD  POTENTIOMETERS 


1 .  Shaft  is  centerIrss-Kround  from  stain¬ 
less  steel  to  a  tolerance  of  -0.0000, 
-0.(XX)2  in.  vvhieli.  tog«-ther  with  preci- 
sion-hored  fx-iirings,  results  in  radial  shaft 
play  of  less  than  0.0009  in. 

2.  Mounting  plat#  has  all  critical  surfaces 
accurately  machined  at  one  setting  to 
insure  shaft-to-iiiounting  sipiareness  of 
O.tXU  in./in.  and  concentricity  of  shaft 
to  pilot  bushing  within  0.001  in.  FIR. 

3.  Housing  is  precision-machin<-d  from 


aluminum  bar  stock.  Close  tolerance  off 
this  construction  permits  ganging  up  tof 
20  units  on  a  single  shaft  with  no  etveii-i 
tricity  of  the  center  cups,  even  though! 
onlv  two  bearings  are  used. 

4.  Windings  arc  custom-made  by  an  ex-W 
elusive  technique.  This,  together  withi 
precious  metal  alloy  contacts  results  ini 
guaranteed  accuracies  of  ±0.5Cc  linear" 
and  ±1.0%  non-linear  in  standard  type 
ixitentiometers.  Higher  accuracies  ( to 
O.O.'s^  )  are  available  in  other  t>-pes. 


DO  YOU  HAVE  CONTROL  PROBLEMS? 

Fairchild  Sample  Laboratory  engineers  ore  available  to 
help  you  with  potentiometer  problems.  To  get  the 
benefit  of  their  knowledge  and  experience  write  today, 
giving  complete  detoils,  to  Potentiometer  Divition,  Fair- 
child  Camera  and  Instrument  Corporation,  Park  Ave¬ 
nue,  Hickiville,  L.  I.,  New  York,  Deportment  I40-29A 


PRECISION  POTENTIOMETERS 

// 


ELECTRON  ICS  —  August,  1952 


281 


L'nmoiiulaietl  Carrier 


MEASURE 

EM 


Modulation  Index  2.4 
The  Carrier  "Disappears  ** 


For  carriers  in  the  range  2.5  to 
2(X)  megacycles,  this  rugged  ized 
deviation  meter  is  ideal.  With 
crystal -standardized  deviation 
ranges  of  5,  25  and  75  kilocycles,  alternative  high-  and  low-level  buffered 
inlets,  visual  checking  for  optimum  tuning  and  level,  together  with 
a  separately  buffered  audio  outlet,  FM  Deviation  Meter  TF  934 
incorporates  every  desirable  refinement.  There  are  no  critical  tuned  circuits 
to  drift  and  the  overall  demodulation  distortion  is  less  than  0.1  per  cent. 


MARCONI  instruments 

I 

Specialists  in  Communication  Test  Equipment 

23-25  BEAVER  STREET  *  NEW  YORK  4 

CANADA:  CANADIAN  MARCONI  CO..  MARCONI  BUILDING.  2442  TRENTON  AVENUE.  MONTREAL 
ENGLAND:  Head  Office;  MARCONI  INSTRUMENTS  LIMITED  •  ST.  ALBANS  HERTS. 

Manifinx  Asenti  in  Eitport:  MARCONI'S  WIRELESS  TELEGRAPH  COMPANY  LIMITED 
MARCONI  HOUSE.  STRAND  •  LONDON  •  W  C  2 


NEW  PRODUCTS  (continued) 

9  db.  Approximately  3.5  kw  of 
sync  peak  drive  power  is  required 
for  full  output. 


Drawii-Oval  Capacitors 

Ge.neral  Electric  Co.,  Schenee- 
tady  5,  Y.  Drawn-oval  capaei- 
tors  for  eleetronie  applieations  are 
shown  with  the  reetangular-styled 
units  which  they  will  replace.  The 
new  capacitors  are  stronger, 
smaller  and  cost  less  than  the  rec¬ 
tangular  units.  The  new  units  are 
available  in  ratings  of  600  to  1,500 
V  d-c,  330  to  660  v  a-c  and  2.0  af 
to  10.0  ;jLf. 


Wattmeter 

Keithley  Instruments,  3868  Car¬ 
negie  Ave.,  Cleveland  15,  Ohio. 
Model  109  electronic  w'attmeter  em¬ 
ploys  an  amplifier  to  drive  the  po¬ 
tential  coil  of  a  dynamometer  watt¬ 
meter.  Advantages  include  an  in¬ 
put  impedance  of  500,000  ohms, 
eliminating  errors  due  to  potential 
coil  current.  A  frequency  response 
of  20  to  3,0000  cps  permits  accurate 
measurement  at  all  power  frequen¬ 
cies  and  their  harmonics,  of  non¬ 
linear  circuits  with  harmonics,  and 
of  low  audio  frequencies.  Ranges  of 
300,  100,  30,  10,  3,  1,  0.3,  0.1  and 
0.03  watts  are  provided,  with  full- 
scale  accuracy  within  2  percent. 
Maximum  permissible  current  is 
1.0  ampere,  with  external  shunts 
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LITTON  INDUSTRIES  NEWS 


PRODUCTION  EXHAUSTING  TO  VACUUM  5x10  ‘ 
WITH  ALL-METAL  LITTON  OIL  VAPOR  PUMPS 

In  applications  ranging  from  laboratory  research  to  high  vacuum  under  production 
conditions,  Litton  Model  PB  Vacuum  Pumps  are  meeting  today’s  requirements  for 
higher  vacuum  more  swiftly  obtained. 


MOLECUUIR  LUBRICANT  FOR  USE 
WITH  MODEL  PB  VAPOR  PUMPS 

Litton  Molecular  Lubricant  **C**  (Molube 
it  a  highly  refined  petroleum  product 
with  a  narrow  boiling  range.  It  hat  a  vapor 
pretture  ol  approximately  10-^  mm.  Hg.  at 
room  temperature.  In  the  pretence  ol  ionixa* 
tion.  it  will  give  an  indicated  pretaure  ol 
10'*  mm.  Hg.  It  it  detigned  for  ute  in  Litton 
Oil  Vapor  Vacuum  Pumpt  and  with  anti* 
friction  bearingt  operating  within  dynamic 
vacuum  tyttemt. 


Precision-built  Litton  pumps  are  of 
all-steel  construction  to  elimiitate  glass 
breakage,  avoid  loss  of  engineering  and 
production  time  and  lengthen  pump 
life.  Each  unit  is  water<ooled  to  insure 
complete  independence  of  room  tem¬ 
perature.  Pump  heaters  are  external 
and  mount  with  a  simple  clamp  for  easy 
replacement.  The  nozzle  assemblies 
are  of  stainless  steel  of  high  chromium 
content 

For  evacuation  problems  such  as  or¬ 
ganic  distillation,  etc..  Model  PB  Pumps 
may  be  used  without  accessories.  For 
other  problems,  a  charcoal  baffle  system 
with  a  2-inch  side  outlet  is  provided. 
This  baffle  has  an  adapting  ring  and  col¬ 
lar  which  can  be  soldered  to  2-inch  tub¬ 
ing  to  form  a  manifold,  or  through  a 
metal-glass  seal  to  a  glass  manifold. 
Baffle  systems  are  water-cooled,  and 
contain  a  charcoal  cell  with  a  built-in 
heater  and  lead  terminal.  Heating  volt¬ 
age  required  is  18  volts. 

An  additional  accessory  is  a  high-vac¬ 
uum  valve  which  attaches  to  the  char¬ 
coal  baffle  unit  This  valve  is  available 
with  its  own  side  outlet  It  is  sufficiently 
tight  so  that  a  manifold  may  be  let  down 
to  atmosphere— and  a  new  tube  sealed 
on  and  roughed  out  by  auxiliary  pump 
—while  the  Litton  vapor  pump  is  still 
operating.  This  can  materially  increase 
production  speed  by  eliminating  out- 
gassing  of  baffles  each  time  the  system 
is  opened  to  atmosphere. 

Boiler,  charcoal  baffles  and  high-vac¬ 
uum  valves  are  easily  demountable  for 
cleaning.  Units  of  the  pumps  are  avail¬ 
able  individually  so  combinations  may 
be  selected  appropriate  to  the  research 
or  production  problem. 


Spedficotions 

Ultimate  Vacuum  under  following  condi- 
tiona: 

1.  Pump  and  water  baffle  only,  1  x  10  * 
mm.  of  Mercury  (ion  gauge  indication). 

2.  Pump,  water  and  charcoal  baffles,  5  x 
10  "  mm.  of  Mercury. 

3.  Pump,  water,  charcoal  baffles  and  valve, 

5  z  10  *  mm.  of  Mercury. 

Speed  ( measured  at  10  '*  mm.  of  Mercury) 

1.  Pump  only,  at  connecting  inlet,  280 
liters. 

2.  Pump  and  water  baffle  at  inlet,  200 
liters. 

3.  Pump,  water  and  charcoal  baffles, 
straight  through  type,  at  inlet,  75-100 
liters. 

4.  Pump,  water  and  charcoal  baffles, 
and  valves,  straight  through  type,  50— f 
75  liters. 

High  vacuum  inlet,  top  — 3%"  ID.,  3Vi"l 
OD. 

High  vacuum  inlet,  side  —  2”  ID.,  2  Vs"  OD. 
Forepump  outlet— 1"  copper  tubing.  . 
Height  of  pump  only  — 18  Vi". 

Height  of  pumps  complete  with  baffles  and 
valve— 30". 

Width,  max.  width  at  high  vacuum  outlet 
-7  Vi". 

Construction  —  pump  stainless  steel.  Aux¬ 
iliaries— steel,  tin  clad. 

Weight  of  pump  only,  with  mounting 
brackets  — 16  Vj  pounds. 

Weight  completely  assembled  —  33  pounds. 
Cooling— water. 

Amount  of  oil  —  6  ounces. 

Recommended  oil  — 

Litton  Molecular 
Lubricant,  Type  I 
“C,”  375  watts.  ■ 

Silicone  Pumping  I 
Fluids,  DC702,  400 
watts.  I 

Silicone  Pumping  I 
Fluids,  DC703,  425  j 
watts. 

Boiler  heaters—  | 

Voltage  available, 

230,  208  and  115  ' 
volts;  power,  375  { 
watts. 

Charcoal  baffle  ' 
heater  —  Voltage,  18  ; 
volts  AC;  power,  75  : 
watts.  i- 


5. 


Pricet,  delivery  information  on  request, 

LITTON  INDUSTRIES 

2477  SAN  CARIOS,  CALIFORNlAs  U.S.A. 


DISIRNIRS  AND  MANUFACTURIRS  eh 
Olatsworkin9  Lqlho*  oi>d  AccMSori«$» 
V«r«kol$«olin9Mochin««,Rwcn«rCqwip> 
m«nf,  Procision  SpotwtIdors.Oil  Vopor 
Vocuwm  Pumps,  Gloss  Rokin9  Ovoos, 
Voewum  Tubos  ond  Tub*  Compooonts, 
Mognotrons,  Hi^  Vocuum  Molubo  Oil, 
Microwovo  Equipmont. 
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GYROS 

Designed,  Developed,  and 
Produced  by 


ECLIPSE-PIONEER 


#  Eclipse-Pioneer,  one  of  the  world’s  largest  producers  of  Gyros, 
has  developed  a  series  of  direct  reading  and  remote  transmitting 
Gyros  for  radar  stabilization,  navigation,  remote  compass,  auto* 
matic  pilot,  and  other  similar  airborne  applications. 

Typical  of  these  Gyros  is  the  type  14104.  a  two  axis,  gravity  erected  Vertical 
Gyro  Transmitter  designed  for  use  as  a  remote  vertical  reference  where  vertical 
stabilization  is  required.  The  instrument  is  essentially  an  electrically  driven, 
vertical-seeking  gyro  with  separate  Autosyn*  transmitter  pick-offs  on  the 
pitch  and  bank  axes.  Sealed  in  an  aluminum  case,  protection  against  environ¬ 
mental  conditions  is  accomplished  by  means  of  a  double  '*0**  ring  labyrinth 
air  tight  seal.  Signals  are  brought  out  on  sealed  headers  (terminal  panels) 
and  caging  and  uncaging  is  obtained  thru  I).C.  solenoids.  Provisions  are  in¬ 
corporated  within  the  case  to  reduce  bank  error  encountered  in  turns.  A 
means  of  sensing  turns  is  required  in  order  to  employ  this  feature. 

*  RC6.  7«ADE  HAKR  OF  ttNDII  AVIATION  CONFOIIATlON  LOOK  FOR  THE  PIONKEW  HARR  Of  OUAUTV 

$pe«ificotiens  for  Eclipso-Pionoer  Gyro  Typo  14104 

OiMOMiiRt:  SVfe"  dtRm..  6\''  high  •  Weight:  6%  Iht. 

Ogeratieiial  limits:  3S0*  In  roll  tnd  plteh  Hith  rontrollctl  tumbhng  of  the  pitch  axil  at  near  90*. 
Craetiaa  device:  A  gravity  scnsittve  erection  system  maintains  the  gyro  In  a  vertical  pocltloo  tO 
within  of  Vertical. 

Cagiag :  From  an)  position  at  full  rotor  speed  in  less  than  45  seconds. 

Powor  Roquiremonts 

Gyre  refer;  115  volte.  400  cycle.  3  phase.  35  VA  •  Gyra  eating:  volts  I>C.  S  anperag. 

Gyre  turn  errer  cempensatien;  115  volts.  400  cycle.  Single  phase  40  MA. 

Pickafl  eacitatian:  26  volu.  400  cycle,  Klngle  phase.  0.34  watts  each. 

Sank  and  Pitch  Pickoff  Information 
input  voltage:  (Nominal  rotor  excitation):  26  volts.  400  cycle.  Mingle  phase. 

Input  current:  50  mllllamperes.  Stater  output — max.  (Una  ta  lint):  Il.t  volU. 

Input  impedance  (stater  epen) :  139  -f- J510  ohms.  Sensitivity:  220  mlllholts  x  degree  sloe  of 

Stater  resistanec — DC  (line  te  line):  34  ohma.  displacement  angle. 

R.tw  DC :  til  ohm..  f)  "oil  volt.,.— «...  •.  7h  mllll.olt. 


For  detailed  information,  write  to  Dept.  C 

ECLIPSE-PIONEER  DIVISION  of 

TETERBOSO.  NEW  JERSEY 
Enport  Soles:  Sendix  international  Division,  77  Fifth  Avenue,  New  Yorit  11,  N.  Y. 


available  for  measurement  3.0,  10 
and  30  ampere  circuits. 


I 

i  I 


u  u 

Ferrite  Rod  Anteniiai. 

Heppnkr  Mfg.  Co.,  Round  Lake,  Ill., 
has  announced  a  new  line  of  Fer¬ 
rite  rod  antennas  including  the 
following-  sizes:  1  in.  diameter  X  8 
in.  long,  -A  in.  diameter  x  8  in. 
long,  i  in.  diameter  x  5  in.  long 
and  S  in.  diameter  x  7  in.  long. 
Inductances  are  held  to  ±.  0.5  per 
cent  and  matched  to  the  set  for 
which  they  are  intended.  The  an¬ 
tennas  come  without  mountings  or 
with  mountings  to  the  specifications 
desired. 


Mercury-Vapor  Detector 

General  Electric  Co.,  Schenec¬ 
tady  5,  N.  Y.  The  type  A  com¬ 
pletely  redesigned  portable  mecury- 
vapor  detector  was  developed  for 
I  indicating  concentrations  of  mer¬ 
cury  which  could  be  harmful  to  in¬ 
dustrial  workers.  The  electronic 
instrument  is  designed  to  give  an 
instantaneous  indication  of  mer¬ 
cury  vapor  by  resonant  absorption 
of  ultraviolet  energy.  It  will  give 
instant  readings  ranging  from  0.01 
to  3.0  mg  of  mercury  per  cubic 
meter  of  air,  and  features  greater 
operational  stability  independent  of 
line  voltage.  This  is  possible  be¬ 
cause  of  an  additional  phototube 
,  in  a  bridge-circuit  which  measures 
I  the  visible  light,  thus  maintaining 
the  bridge  balance  although  the  line 
voltage  may  vary.  Accuracy  for 
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Specifications  of  other  ELECOM  components  available.  Please  write. 

ELECTRONIC  COMPUTER  CORPORATION 

Designers  and  Manufacturers  of  Electronic  Computers  and  Components 


OFFICES:  160  AVENUE  OF  THE  AMERICAS,  NEW  YORK  13,  N.Y. 
PLANT:  265  BUTLER  ST.,  BROOKLYN  17,  N.Y. 


For  further  information,  please  write  specifying: 

Required  delay 
Delay  tolerance 
Maximum  rise  time 
Required  impedance 

Special  features  such  as  unusual  temperature 
range,  available  space,  tapping,  etc. 


ELECOM  decade  delay  lines  are  entirely  new  items  of  laboratory 
equipment.  Each  line  provides  adjustment  over  a  two  decade  range, 
and  as  much  as  1 .1  milliseconds  delay  with  excellent  rise  time  is 
obtainable  in  a  single  unit  of  relatively  small  size. 
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DECADE  DELAY  LINES 


REVOLUTIONARY 


DELAY  LINES 


now  in  full  production! 


CONTACTS  ^ 

SPOT  only,  break  ; 
before  moke.  Rated 
at  100  volts,  2  'T 


HERMETIC  SEALING 

May  be  operated  at  lull  rot-  ^ 
ing  at  ony  oltitude  or  humidity. 

Won  t  be  damaged  by  prolonged 
exposure  to  humidity  or  salt  spray. 


PHASE  ANGLE  Contacts  lag  65 
behind  driving  sine  wove  Dwell  time  1  3 


RESIDUAL  NOISE  a.  I  megohm  ^ 

impedance,  residual  noise  is  less  than  400 
microvolts  peok,  measured  from  ony  contact  to 
ground 


ACCELERATION  Ope, 

thon  50G,  ony  plane.  Will  taki 
planes. 


500G. 


DRIVE  Now  ovoiloble  only  at  400  cycles,  6  3  volts, 
max  coil  voltage.  Usual  frequency  ronge  is  360  to  420  cycii 


TEMPERATURE  Operates  successfully  between  70C  to. 
100  C,  not  damoged  by  temperotures  varying  over  those  limits. 


rates  well  under  vibration  of  1  OG,  10  to  55 


Repeated  life  tests  by  some  of  notion  s  major  electronic  orsd 
ift  concerns  show  a  life  expectancy  in  excess  of  1,000  hours. 


MIDDLE  RIVER, 


BALTIMORE  20,  MD. 


( continued) 


NEW  PRODUCTS 


determination  is  within  i  5  per¬ 
cent. 


Subminiatiire  Resislor^i 

The  Daven  Co.,  191  Central  Ave., 
Newark  4,  N.  J.,  has  available  aeries 
1166  and  1167  hermetically  sealed, 
wire-wound  subminiature  resistors. 
They  can  be  furnished  with  wire 
leads  or  with  solid  terminals.  Series 
1166  is  1  in.  long  and  it  in.  in  diam¬ 
eter;  1167  is  li  in.  long  and  in. 
in  diameter.  Each  has  leads  2i  in. 
long.  The  units  are  available  with 
temperature  coefficients  as  low  as 
20  parts  per  million  per  deg  C.  Tol¬ 
erances  as  close  as  ±0.1  percent 
can  be  supplied.  The  wattage  for 
series  1166  is  0.5;  for  1167  it  is  1 
watt.  The  resistors  meet  all  re¬ 
quirements  of  specification  JAN-R- 
93  for  type  RB.51A. 


CHOPPER 


NEWEST 


Sil#*— Fih  7  pin 
minioturn  $ock«t. 
Lungth  1.812.  Mox.  dia.  .765. 


Production  Comparator 

Herman  Hos.mer  Scott,  Inc.,  385 
Putnam  Ave.,  Cambridge  39,  Mass. 
Repetitive  measurements  in  produc¬ 
tion  testing  and  research  instru¬ 
mentation  are  made  faster  and 
more  simply  with  the  type  610-A 
production  comparator.  The  instru¬ 
ment  directly  reads  the  percentage 
or  db  difference  between  two  a-c 
voltages.  Thus  test  units  can  be 
directly  and  continuously  compared 
with  a  single  standard  unit  previ- 
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SUPER-DRIVE 


FOR  HIGHER  PITCH  PRECISION 

TO  500  T,P,I.  AND  OVER 


THE  PROBLEM 


iKO'"."*'!!' 


to  produce  grids  of  higlicr 
pitch  oud  top  precision  ot  greater 
speed  .  .  .  ond,  ot  the  some 
time,  to  cut  labor  ond  mointenonce 


winder  with  extra  heavy,  oversiie 
parts  to  provide  greatly  increased 
smoothneu  and  sensitivity  of  opero- 
tion.  Vibration  was  cut  to  o  new 
low  by  corrying  main  and  draw 
spindles  on  extra  large  bearings,  by 
using  flexible  couplings  ond  by  re¬ 
placing  ratchet  and  pawl  with  gears. 
Lubrication  is  fully  automatic  requir¬ 
ing  nothing  more  than  occasional 
ottentioa  to  the  oil  level. 


HIGH  SPEED  AUTOMATIC 
GRID  WIHDIHG  MACHIHE 


NEW  EXCLUSIVE  FEATURES  INCREASE  PRODUCTION  SPEED  AND  PRECISION 


#  spool  corriage  rides  in  its  own  two  bearings  and  is  dynamically  balanced 
9  nrain  ond  draw  spindles  ore  extra  long;  each  mounted  on  two  individuol  bearings 
9  double-row  precision  beorings  ore  pre-loaded,  extra  lorge,  onti-frktion 
9  lubrication  is  provided  by  the  Bijur  fully  outomotic  system 
9  mandrel  head,  draw  spindle  ond  com  shaft  drives  are  scaled  ond  run  in  on  oil  both 
9  leod  screw  and  nut  ore  never  disengaged,  assuring  exact  register  at  all  times 
9  exclusive  gear  and  clutch  arrangement  operates  instantly  at  o  flich  of  the  finger 
9  pneumotk  cutter  rises,  cuts  and  recedes  outomoticolly  leaving  mandrel 
completely  accessible 

9  tension  control  of  grid  wire  spool  is  o  special  hysteresis- magnetic  brake 
9  cutting,  notching,  penning  knives  ore  cosily  adjustable  to  mkrometer  precision 
9  side  wire  (mko-stop)  swaging 
9  smooth  leg  gapping;  constant  and  variable  pitch 
9  operates  ot  1000  rpm,  both  right  ond  left  hand 
9  mokes  grids  up  to  diameter  or  width. 


Kohic  vpcoolixes  in  equipment  for  monu- 
foeturinp  >uk  -  minioture,  miniature, 
power  and  catliode-ray  tubes. 


«  ISTS 
Sett— CX 

MUtomatic 

SaaMnf 

CihaMit  Machine 


WRITE  TODAY  FOR  CO^APLtJt 
SPfCfFfCATfONS  AND  PRICES 


Machtfi*  f9r 

r9994 

Miniatur#  h«ilb« 
(alB9  available 

far  flat  lub- 
miniatara  balbe) 
A»k  about  ihe 
new  Kahle  FtU' 
wienl  Tab  Weld* 


Spaelallsts  in  fcigfc-spaed  eloctronic  tuba  machinery  for  over  40  yeors 
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[continued  I 


ously  te:ited  by  conventional  means. 
The  comparator  accuracy  is  ±  li 
percent.  Normal  meter  range  is 
±  40  percent,  with  a  minimum  de¬ 
tectable  difference  of  ±  li  percent, 
with  a  minimum  detectable  differ¬ 
ence  of  ±1  i  percent,  though  both 
range  and  sensitivity  can  be  in¬ 
creased.  Dimensions  are  9i  x  6i 
X  6J  inches.  Weights  is  6i  lb. 


H-F  Power  Supply 

American  Electric  Motors.  4811 
Telegraph  Rd.,  Los  Angeles  22, 
Calif.  A  new  400-cycle  motor  alter¬ 
nator,  meeting  AN-E-19  require¬ 
ments  for  power  supplies,  offers 
marked  freedom  from  maintenance. 
It  utilizes  no  rotating  coils,  requires 
no  brushes  or  springs,  is  small  in 
size  and  unusually  compact.  Total 
size  measures  approximately  22  in. 
X  12  in.  X  12  in.,  and  weight  is 
approximately  125  lb.  Outputs  are 
furnished  in  wattages  up  to  1,000 
for  single  phase  or  1,800  for  3- 
pha.se.  Owing  to  the  shape  of  the 
inductor,  the  skew  of  the  inductor 
laminations  and  other  design  con¬ 
siderations,  a  waveform  of  unusual 
purity  results.  Less  than  5-percent 
total  harmonic  content  exists.  Volt¬ 
age  regulation  is  ±1  percent.  Out¬ 
put  voltage  is  115  v  single  pha.se: 
115  or  200  V,  3  phase. 


DURATOR  CAPACITORS 


Higher  working  temperatures  at  no  increase  in  size  are  now 
possible,  with  Tobe  Durators.  Features  of  these  capacitors  are: 

•  125' C  ratings  in  same  space  as  85°C 

•  150°C  operation  for  20  hours  without  derating 

•  Welded  terminals  with  silicon  insulators 

•  Hermetically  sealed  metal  cases  in  bathtub,  deep-drawn, 
and  lock-squeeze-seam  styles 

•  Capacitance  drift  below  71/0%  from  —  65°C  to  +  125°C 

•  Power  factor  below  1.5%  from  —  65°C  to  -(-125°C 

•  Suitable  as  coupling  capacitors  at  minimum  voltage 


Vi  c^itc  for  data  iiheet  listing  available 
ratings  and  sizes. 


Double  Klieostuts 

Rex  Rheostat  Co.,  3  Foxhurst  Rd., 
Baldwin,  N.  Y.  A  group  of  double 
rheostats  is  now  available  for  1,120, 
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NEW  PRODUCTS  (conliiiiKd)  | 

SUB-MINIATURE  WIDE-RANGE 

1,560,  and  2,000-watt  capacity.  Two 
tubes  of  the  same  length  are 
mounted  between  .sturdy  mounting 
brackets,  while  only  one  slider 
moves  a  double  contact  arm  with 
double  copper-graphite  contact 
brushes.  These  models  have  the 
advantage  of  two  ranges  copnecting 
both  tubes  in  .series  or  in  parallel. 

- A 

ERFEREKCE 

FILTERS 

or  aircraft  service 

Laboratory  Poner  Supply 

Saga,  Inc.,  Science  Park,  Evans¬ 
ville,  Ind.,  has  announced  a  new 
portable  V’ariac-controlled  labora¬ 
tory  power  supply.  It  has  continu¬ 
ously  variable  voltage  output,  auto¬ 
matic  reset,  auxiliary  circuit  pro¬ 
tection,  positive  or  negative  output, 
excellent  filtering  and  all  necessary 
switches  and  controls.  The  stand¬ 
ard  model  operates  from  105  to  125 
V,  50  to  60  cycles,  providing  output 
of  0  to  2,000  V  at  1  ampere  maxi¬ 
mum,  with  overload  trip  selection 
at  25,  50,  100,  500,  650,  800  and 
1,000  mils.  Other  voltages  are 
available  on  special  order. 


SlaiinanlirA'u  Coils 

Fugle-Miller  Laboratories,  Metu- 
chen,  N.  J.,  announces  a  new  line  of 
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FILTERETTE  No.  1561-A 


Effective  protection  from  radio  interference  throughout  the  150  kilo¬ 
cycle  to  400  megacycle  range  isiafforded  communications  circuits, 
signal  circuits,  and  low-current  power  circuits  by  the  sub-miniature 
interference  filler  shown  above. 

#  Small  size  . . .  only  1-1/8  x  1  x  11/16  inch 

9  Light  weight . . .  only  one  ounce 

9  Handles  3  amperes  at  125  volts,  0  -  400  c.p.s. 

#  Hermetically  sealed  in  bathtub  case,  with 
glass-insulated  solder-sealed  terminals 

9  Better  than  40  db  attenuation  throughout 
0.150-400  me.  range 

Othtr  miriioturt  and  tub* 
miniolura  flittrt  con  b«  fur* 
nithtd  to  moet  fho  porform* 
one#  rtquiromontt  of  your 
porticulor  opplicotions.  Atk 
ui  for  flltor  onginooring  ot* 
titfonct  with  ony  probltm. 


TOBE  DEUTSCHMANN 

CORPORATION 

NORWOOD,  MASSACHUSETTS 


MOW- IMMEDIATE  DELIVERY 


on  stock  models  of 


PRECISION  POTENTIOMETERS 

(both  Multi-Turn  and  Single-Turn) 


SHIELDING 

PROBLEMS 


effectively  and  economically  solved  with 


METEX 


electronic  "Weother  Strips' 


Viclovejtn  InslrumerU 


The  demand  for  Helipot  Precision  I'oientiometers  to  meet 
the  requirements  of  constantly  expanding  applications  in  the 
electronic  industry  has  been  so  great  that  our  production  simply 
couldn't  keep  up.  So  some  six  months  ago  we  stepped  up  our 
expansion  program  ...  doubled  our  plant  space-trained  addi¬ 
tional  personnel  in  our  precision  operations -and  added  many 
new  machines  and  testing  facilities. 

Tcxlay,  Helipot  capacity  is  approximately  double  that  of 
only  six  months  ago  . . . 

volume  PtODUCTION  ADVANCED  ENCSINEERING 

\  W«  con  giv«  you  immodiot*  de-  ^  Our  •ngin««ring  fociliti«s  hov« 

l!v*ry  on  most  stock  models  of  been  increosed  so  thot  wo  con 

HEll^T  single  ond  multi-turn  |  more  promptly  solve  your  indi¬ 
potentiometers  when  ordered  in  viduol  potentiometer  engineering 

reosonoble  quontities!  problems, 

k  In  /orge  quontities  of  stock  items,  k  Speciol  HEIIFOTS  to  meet  your 

we  con  moke  ropid  initial  de-  ;  engineering  specificotions  con  olso 

liveries  ond  mointoin  volume  de-  be  monufoctured  — in  volume^to 

livery  schedules.  meet  your  delivery  requirements. 

So  whatever  your  need  in  precision  potentiometers,  bring 
your  problem  to  Helipot  and  get  the  benefit  of  the  unequalled 
"know-how,”  advanced  engineering  and  volume-production  facil¬ 
ities  of  the  largest  manufacturer  of  precision  potentiometers. 
Heliput's  objective  is  to  provide  for  you  the  same  flexibility  and 
efficiency  that  you  would  expect  from  a  division  of  .your  own 
manufacturing  operations. 

on  the  HELIPOT  potentionie-  THE  Helipot  CORPORATION 

ters  now  in  production!  »outm  eAteeiNA  a.  cAttroewiA 

niLD  OrriCKt:  •••ton.  New  York.  Ohiladotohra,  RochMWr.  SchenocteOy.  Cl*««l*ne. 
0«tp*«t.  CPi<c*«».  et.  Lot  An«el*«.  S«4ttl«.  0«M«i  anO  Pert  Myer*.  Pl»ri«a.  In 

ConaOa:  Coa»«r  LtO..  Taronto  ano  Nalifaa.  Ispert  Agent*:  Pratbwn  Ca..  New  Tark  IS. 


THE  VICTOREEN 
CONDENSER  r-METER 


Three  new  models  have  been 
added  to  Victoreen's  regular  line 
of  thimble  chambers  for  use  with 
the  Condenser  r-Meter.  These  sup¬ 
plement  the  previous  models  by 
having  walls  sufficiently  thick  to 
achieve  electronic  equilibrium  for 
radiation  from  one  and  two  million 
volt  X-roy  machines,  cobalt  60, 
and  radium.  These  chambers  are 
the  Model  552,  2.5r;  Model  553, 
25r;  and  Model  554,  250r,  The 
new  models  are  calibrated  in  the 
same  careful  manner  as  the  red 
precision  thimbles  used  for  many 
years  with  the  Model  70  Con¬ 
denser  r-Meter. 


Resilient . . .  Conductive . . .  Compressible . . .  Cohesive 

From  closures  for  cabinets  to  gas-  tivity  and  resiliency  which  malres 

kets  for  waveguide  couplings,  them  so  effective  and  economical 

Metex  Electronic  Shielding  as-  for  shielding, 

sures  lasting  metal-to-metal  con¬ 
tact  to  prevent  leakage,  without  For  a  more  detailed  picture  of  the 

the  need  for  costly  machining  to  scope  df  utility  of  Metex  Elec- 

secure  precise  surface-to-surface  tronic  Products,  write  for  free 

contacts.  Metal  wire  —  knitted,  copy  of  ‘‘Metex  Electronic 

not  woven  or  braided  —  gives  Weather  Strips.”  Or  outline  your 

Metex  Electronic  Strips  and  Gas-  specific  shielding  problem — it  will 

kets  that  combination  of  conduc-  receive  immediate  attention. 


METAL  TEXTILE  CORPORATION 


Writ9  Our  $ohs  OtparfmAnf 
Sulltfin  5043. 


August,  7952  — ELECTRONICS 


standardized  coils  designed  for  ra¬ 
dio,  f-m  and  tv  receivers.  The  coils 
lit  standard  chassis  punchings  and 
areas.  Windings  can  be  supplied 
to  meet  exactly  customers’  require¬ 
ments  in  all  usual  types  including 
r-f,  i-f,  di.scriminator,  oscillator  and 
others.  Overall  dimensions  are 
2it  in.  X  }  in.  X  }  in.  including 
terminals.  Complete  details  will  be 
supplied  on  request. 


MODEL  409 


RECORDING  OSCILLOGRAPH 

FOR  VIBRATION,  TEMPERATURE,  STRESS,  STRAIN  ANALYSIS 


Kxtriuleil  Plastic  Tubing 


Irvington  Varnish  and  Insulator 
Co.,  6  Argyle  Terrace,  Irvington 
11,  N.  J.,  has  developed  an  ex¬ 
tremely  fine  diameter  extruded 
plastic  tubing  fur  use  on  small  and 
miniature  electrical  and  electronic 
components.  The  tubing,  0.012  in. 
i.d.  X  0.012  in.  wall  in  size,  was 
designed  to  meet  the  demands  of 
the  expanding  electronic  industry 
for  a  wire  covering  in  miniature 
motors,  relays  capacitor  leads  and 
similar  applications.  Regardless  of 
its  small  diameter,  all  the  physical 
characteristics  of  the  company’s 
regular  Temflex  105  and  Transflex 
tubing  are  maintained.  Samples 
are  available. 


Model  409  with 
100  ft.  Capacity  Magazine 

Model  409  with 
50  ft.  Capacity  Magazine 


The  Century  Model  409  Oscillograph  was  designed  for  operation 
under  the  most  adverse  conditians  and  more  especially,  where  space 
and  weight  considerations  ore  limited. 

This  Oscillograph  is  the  smallest  and  most  compact  unit  available  on 
the  present  market,  yet  it  incorporates  many  features  found  in  larger 
oscillographs,  such  as  trace  identification,  trace  viewing,  continuously 
variable  paper  speeds  and  others.  The  Model  409  Oscillograph  has 
been  tested  and  proven  to  record  faithfully  during  accelerations  in 
excess  of  20  g's.  This  makes  it  especially  desirable  for  uses  such  at 
missile  launching,  parachute  seat  ejection,  fighter  aircraft  and  torpedo 
studies.  Write  for  Bulletin  CGC-303  and  CGC~301 
REGISTER  and  VOTE— it's  YOUR  country 


Equalizer  Preamplifier 

Hermon  Hosmer  Scott,  Inc.,  385 
Putnam  Ave.,  Cambridge  39,  Ma.s.^. 
The  120- A  equalizer  preamplifier 


Gentuh^ 

1505  Roce  Street 
Philadelphia,  Pa. 


GEOPHYSICAL  CORPORATION 

TULSA,  OKLAHOMA 


238  Lafayette  St. 
Dayton,  Ohio 


EXPORT  OFFICE: 

149  Broadway,  New  York 
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10  DAYS'  FREE  EXAMINATION 


.Zone. . .  .St«U. 


Compftnj 


Position 


Our  Swiss  muthods  and  tachniquas  ar«  gnarad  to 
m**t  nKacting  raquirnmants.  Wn  invit*  your  inquiries. 

COLLECTRON  CORPORATION 

216  EAST  45th  STREET  •  NEW  YORK  17.  N.  Y. 

Murray  Hill  2-8473 


ACA 


special-type... 


special 

terminal 

arrangement 


f}roportionaX 


j>rofyoriioi\al  unit 


television  technology  In  the  pest  few  ysers — 
much  more  Is  to  come.  This  book  vtves  you  the 
essential  croundlnf  and  the  knowledfs  of  to 
day's  practice  that  will  equip  you  to  take  ad 
vantage  of  the  opportunities  ahead  In  this  great 

neld. 

Just  Published!  2ud  Editiom 

TELEVISION 

ENGINEERING 

By  Donald  G.  Fink 

Editor,  Electronics;  Vice  Chairman. 

National  Television  System  Committee 

721  pa^es,  512  illustrations.  $8.50 

This  oatstanding  book  meets  the  need  for 
grounding  In  the  engineering  and  teehaleal 
fundamentals  of  television.  The  whole  televi¬ 
sion  process,  from  studio  to  receiver,  Is  covered 
Aspects  peculiar  to  television  technology,  such 
as  scanning  and  wave-form  analysis  IHumlna- 
lion  and  colorimetry,  camera  tubes  and  picture 
tubes,  are  treated  in  detail,  starting  from  flrsi 
principles.  The  principles  of  operation  of  tele¬ 
vision  systems.  In  black-and-white  and  color 
are  covered,  and  the  book  describes  In  detail 
the  design,  operation,  and  use  of  television 
equipment. 

Briugs  you  these  uew  features: 


Two  chapters  devoted  to  color  television 
fundamentals  and  des<‘riptlon  of  six  color  sye 
terns. 

Exploilit  mony 
NEW  DEVELOPMENTS: 

— stagger  tuning  of  i-f  ampllflers 
— intercarrier  sound  reception 
^distributed  ampliflcatlon 
— the  keyed  clamp  circuit 

— offset  carrier  reduction  of  co-ebannel  inter 
ference 

— tonal  gradation  correction  amplifiers 
— reaction  type  power  supplies 
— batwing  and  superturnstile  transmlttina 


CIRCyiT  DIAGRAMS:  Contains  complete  cir¬ 
cuit  diagrams,  with  tube  types  and  component 
values  of  nearly  every  item  of  equipment  In  the 
television  system.  Including  sync-signal  gener¬ 
ator,  cameras  and  camera  controls  for  live  pick¬ 
up  and  film,  and  microwave  relay  transmitter 


double  head 


ACASTAT 


TIME  DELAY  RELAY  for  every  reouirement 


DIVISION  OF  CLASTIC  STOP  NUT  COASOSATlON  OF  AMERICA 

1027  NEWARK.  AVE..  tLiZABETH  3  NEW  JERSEY 


McGraw-Hill  Book  Co.,  lac., 

I  330  W.  43  St.,  NYC  34 

I  Hniil  nw  Pink'.  TELEVISION  R-NaiNXEKINO  for 
I  lU  days'  examination  on  approval.  In  19  day*  I  will 
I  remit  $8.50,  ptiM  few  cents  for  delivery  or  return 
I  book.  (We  pay  for  delivery  if  you  remit  with  this 
■  coupon;  same  return  privilege. l 
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—  Understand  — 
TV  Technology 
fundamentals 
•  circuits  •equipment 


mm 


NEW  PRODUCTS  (coiiti«ii«)) 

provides  versatile  remote  control 
and  compensation  for  music  repro¬ 
duction.  The  record-compensator 
adjusts  for  virtually  all  recording 
characteristics  and  levels.  Treble 
roll-off  and  bass  turnover  equaliza¬ 
tion  is  provided  on  8  positions. 
Combined  with  the  equalization  is 
a  3-position  input-selector  for  tuner 
and  tv.  Frequency  response  is  flat 
from  19  to  35,000  cps.  The  pream¬ 
plifier  is  entirely  d-c  operated  to 
minimize  hum.  Tubes  used  are  one 
12AX7  and  two  12AU7’s. 


ifw^n  make  your 

TINY  PARTS 


If  you  use  parts  like  these  (up  to  }i’  dia. 
and  to  1 '  /  length  )  in  large  quantities, 
it  is  almost  certain  that  we  can  show  you 
a  bi^  saving.  And  assure  on-time  de¬ 
liveries  to  meet  your  pressing  defense 
work  schedules.  We  have  something 
unique  back  of  that  claim  . . . 

OUR  QUOTI  IS  lOWia  MCAUSI  NOaOOT  HAS 
WHAT  Wl  HAVl  To  be  able  to  produce  our 
famous  Bead  Chain  to  sell  for  pennies 
per  yard,  we  had  to  develop  our  own 
equipment  and  method  . . .  our  MULTI¬ 
SWAGE  Method. 

Instead  of  turning  and  drilling  small 
parts  from  solid  rod,  or  stamping  and 
forming  them,  this  advanced  method 
automatically  swages  them  from  flat 
stock  into  precision  tubular  forms,  with 
tight  seams.  By  increasing  the  produc¬ 
tion  rate  many  times,  and  eliminating 


scrap,  this  saves  a  large  part  of  the  cost 
by  other  methods. 

FAMOUS  usiRS  RROVI  tt  For  years  leading 
manufacturers  in  the  radio  and  elec¬ 
tronics  field  have  depended  on  us  to  cut 
costs  of  millions  of  contact  pins,  ter¬ 
minals,  jacks  and  sleeves.  And,  for, 
pinlike  parts  and  variations  of  bushings 
needed  for  mechanical  purposes,  we  are 
the  money-saving  supplier  to  scores  of 
prominent  makers  of  toys,  business  ma¬ 
chines,  appliances,  ventilators  etc. 

WHAT  Wl  CAN  MARI  Our  Bead  Chain' 
MULTI-SWAGE  Method  permits  parts  { 
to  be  beaded,  grooved,  shouldered,  and  ; 
of  almost  any  metal.  Generally,  they 
should  not  exceed  dia.  or  1'/ 
length.  Catalog  shows  many  Standa^ 
Items  available  in  small  quantity.  Specsal 
Designs  must  usually  be  ordered  in  lots 
of  a  half-million  or  more,  unless  they 
are  frequently  re-ordered, 
on  COST  COMRARISONI  Send  blueprint  or 
sample  and  quantity  requirements.  Our, 
engineers  will  return  an  eye-opener 
on  economy. 


Ceraniir  Capaoitorg 

Sprague  Electric  Co.,  35  Marshall 
St.,  North  Adams,  Mass.  An  opti¬ 
mum  combination  of  high  Q,  capaci¬ 
tance  stability  and  excellent  retrace 
characteristics  is  available  in  a  new 
precision  metal-encased  tubular  cer¬ 
amic  capacitor.  Types  B20,  B21, 
B22  and  B23  capacitors  greatly  ex¬ 
tend  the  capacitance  range  available 
to  circuit  designers  in  close-accuracy 
ceramic  capacitors  at  rated  voltages 
of  500,  1,000  and  1,500  v  a-c.  Their 
extreme  stability  often  makes  pos¬ 
sible  a  controlled  capacitance  tol¬ 
erance  within  ±1  percent  and 
temperature  coefficient  tolerances 
within  ±10  ppm  per  deg.  C.  For 
le.ss  critical  applications,  the  usual 
tolerance  on  temperature  coefficient 
is  ±30  ppm  or  ±15  percent  of 
the  nominal  temperature  coefficient, 
whichever  is  greater. 


Ut  BEAD  CHAIN  moke  it  by  th« 


MULTI-SWAGE 

METHOD 


Univeraal  Binding  Post 

Hugh  H.  Eby,  Inc.,  4700  Stenton 
Ave.,  Philadelphia,  Pa.  A  new 
binding  post  incorporates  a  female 
sleeve  connection  in  the  post  top  to 
accommodate  insertion  of  a  banana 
plug.  Standard  cro.ss  drill  is  sup¬ 
plied  in  the  stem  for  insertion  of 
wire;  the  top  screws  tight  to  wire. 
It  is  available  in  three  types  of 
ba.se:  plain  knurled;  with  dowel; 
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ACME  MAGNETIC  AMPLIFIERS 


_^^ecis,on  Manufact^ 


Prompt  Detwerv 


Acme  s  extensive  know¬ 
how  in  the  development  of 
Mognetic  Amplifiers  con  pro¬ 
vide  you  with  the  precise 
component  to  fit  your  exact 
requirement. 

These  characteristics 
can  be  supplied  — 

#  Power  gains  as  high  as  W  million 

•  Carrier  operating  frequencies  from  60  cps 
to  100  kcs 

#  Power  output  up  to  20  watts 

•  Input  sensitivity  to  0.10  microwatts 


Write  today  for  catalog  poge  and 
specification  form  in  which  you 
con  list  your  requirements. 


ELECTRONICS.  INC 


300  No.  Loko  Avo.,  Posodeno  4*  Colif. 


ACUUM  TUBE 

ETAINERS 


These  retainers  are  used  to  se¬ 
cure  Vacuum  Tubes  and  to  resist 
side  motion  oi  Vacuum  Tubes 
rised  in  radio  equipment  which 
is  subject  to  shock  and  vibra¬ 
tions.  These  retainers  meet  the 
requirement  oi  all  IAN  specili- 
cotions.  The  insulated  portion  is 
made  oi  a  melamine  base  Fibre 
Gloss  Phenol  which  provides  300 
volts  insulation  to  ground  and 
withstands  a  temperature  oi 
3S0  F.  The  insulated  plate  can 
readily  be  iastened  or  releosed 
by  hand. 


Available  for  envelope  types  T7,  T8,  MTS, 
T9,  T12,  ST12,  T12ZDI,  STM,  S14,  ST16, 
T5I/2,  T6I/2.MT-IC.  ST19.  T14.  ST128CT-9. 


Matsufacturert  of 
Electronic  Components 


JAMES  IPPOLITO  &  CO- INC 

401  CONCOBD  AVENUE.  SBONX  54.  N.  Y. 


Advertisers: 

How  about 
the 

NUCLEAR 

field? 


There  are  a  good  many  adver¬ 
tisers  using  ELECTRONICS 
who  should  also  be  adiertising  in 

NUCLEONICS. 

Particularly  in  instrumentation 
and  lalxiratory  equipment,  there 
is  a  cross-over  of  use  in  the  elec¬ 
tronic  and  in  the  nuclear  field. 

But,  there  is  very  little  cross¬ 
over  in  the  subscriber  lists  of  the 
two  publications  — a  matter  of  a 
few  percentage  points. 

It  is  quite  possible  that  you  are 
doing  an  effective  presentation  of 
your  products  and  abilities  in  this 
excellent  issue,  but  are  missing 
such  presentation  before  one  of 
the  fastest  growing  fields  in  the 
country’s  history  — the  field  of 
atomic  energy. 

The  sales  representatives  of 
ELECTRONICS  are  also  the  sales 
representatives  of  NUCLEONICS. 
They  have  much  evidence  iniinting 
to  the  opportunities  in  this  great 
NE^  held.  Ask  them  to  show  you 
what  your  potentials  can  he. 


A  MrOraw-Ilill  Publication 

330  West  42nd  .St. 

New  York  36,  N.  Y. 
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and  with  boss  extending  from  bot¬ 
tom  of  base  to  provide  insulation 
through  a  metal  panel,  and  flatted 
to  prevent  rotation. 


Regulatt‘il  Power  Supply 

Eastgap  Co.,  285  Columbus  Ave., 
Boston  16,  Mass.  Model  One  300-v 
d-c  regulated  power  supply  is  an 
electronic  laboratory  instrument  de¬ 
signed  and  constructed  for  longest 
life  and  utmost  reliability.  Con¬ 
servative  load  rating  is  0  to  300  ma. 
output  voltage  is  manually  adju.st- 
able  over  a  ±  10-percent  range  by 
means  of  a  precision  bridge.  Abun¬ 
dant  filtering  and  a  high-gain  regu¬ 
lator  produce  an  impedance  level 
below  0.1  ohm,  with  combined  ripple 
and  jitter  less  than  0.5  mv.  To 
withstand  impulse  loads,  the  output 
terminals  are  directly  shunted  by  a 
15-tijif  oil  capacitor.  All  trans¬ 
formers  and  inductors  are  hermet¬ 
ically  sealed,  all  having  grain- 
oriented  cores.  Model  One  is  for 
either  bench  or  rack  usage,  and 
operates  from  the  standard  50-to-60 
cycle,  115-v  line. 


Literature - 

Oscillograph.  General  Electric 
Co.,  Schenectady  5,  N.  Y.  Bulletin 
GEC-580A  deals  with  the  type  PM- 
18  oscillograph  for  simultaneous 
recording  of  2,  3  or  4  steady-state 
or  varying  quantities.  Included 
are  an  illustrated  description,  a 
list  of  typical  applications,  opera¬ 
tion,  prices  and  information  on 
optional  accessories. 

Fuses.  Littelfuse,  Inc.,  1865  Miner 
St.,  Des  Plaines,  Ill.,  has  published 
a  completely  illustrated  list  price 
sheet  containing  actual-sized  draw¬ 
ings  of  25  fuse  types  and  blowing 
characteristics.  By  matching  the 
blown  fuse  to  the  illustration  one 
can  determine  quickly  the  fuse 
needed.  A  companion  sheet  accu¬ 
rately  illustrates  and  prices  various 
assortments  and  kits  as  well  as  the 
complete  line  of  fuse  mountings 
for  quick,  sure  identification. 


with  the 

optimum  performance 
you're  looking  for 

“Teflon”  powder  is  converted  into 
Fluoroflex-T  rod,  sheet  and  tube  under 
rigid  control,  on  specially  designed 
equipment,  to  develop  optimum  inert¬ 
ness  and  stability  in  this  material.  You 
can  be  sure  of  ideal,  low  loss  insulation 
for  uhf  and  microwave  applications . . . 
components  which  are  impervious  to 
virtually  every  known  chemical , . .  and 
serviceability  through  temperatures 
from  —  90°F  to  +500°F. 

Produced  in  uniform  diameters, 
Fluoroflex-T  rods  feed  properly  in 
automatic  screw  machines  without  the 
costly  time  and  materisd  WEiste  of  cen¬ 
terless  grinding.  Tubes  are  concentric 
—  permitting  easier  boring  and  ream¬ 
ing.  Parts  are  free  from  internal  strain, 
cracks,  or  porosity.  This  means  fewer 
rejects,  longer  service  life. 

Mail  in  the  coupon  for  more  data. 

•Du  Pont  trade  mark  for  its  tetra/tuoro- 
ethj/lene  resin.  fFluoroflex  is  a  Resistofiex 
registered  trade  mark  for  products  made 
from  fluorocarbon  resins. 

RESISTOFUX 


RESISTOFIEX  CORPORATION,  ■•lItvIlU  9,  N.  J.  E-l 

SEND  NEW  BUllETIN  containing  lochnical  data  and  Information  on 
Fluoroflox-T 


ook  to 

FLUOROFLEX^-T 

for 

TEFLON 


RRHE. 


TITLE. 


High-Gain  Corner  Reflector.  Prod¬ 
uct  Development  Co.,  Inc.,  307 
Bergen  Ave.,  Kearny,  N.  J.  Bulle- 


(OMPRRT. 

RRREESS. 


ELECTRONICS  — August,  1952 


295 


Built  to  meet  Signal  Corps 
specifications  MIL-M- 10304 
JAN-l-6,  MIL-M-6A 
&  SCL-3069. 


These  meters  are 
manufactured  in  standard 
11/2”,  2y2'',  3yj”  and. 

4  'A  ”  sizes. 

D.C.  instruments  available 
in  microammeters, 
milliammeters,  ammeters 
and  voltmeters. 


LITERATURE  ON  REQUEST 


NEW  MODELS 


NEW  DESIGNS 


Amiikam  huvisiOM  t  Radio  Co. 

QutUtUf  “Pxaduen 

SAINT  PAUl  I.  MINNESOTA-U  S  k  A 


RUGGEDIZED  IRETERS 


AVAILABLE 


'AC  CURRENT 
ANYWHERE/ 


HERMETICALLY  SEALED 


[NVIKONAAENT  fREE 
ElECTRICAl  EQUIPMENT  by 


PHAOSTRON  CO..  151  PASADENA  AVE.,  SO.  PASADENA,  CAL. 


FREQUENCY 


Stability 


Mobile 


For  Invorting  0.  C-  fo  A.  C.  .  %  • 
Sp«cioliy  OesiQned  for  operating  A.  C. 
(adios,  Television  Sets,  Amplifiers,  Ad* 
dress  Systems,  and  Radio  Test  Equip*  j 
ment  from  0.  C.  Voltages  in  Vehicles, ^ 
L  Ships,Trains,Planesand 
^  in  D.C  Districts. 


EQUIPMENT 


moke  sure  your  cryitole  ore  mode  by  Standard  Piexo. 

For  yean,  our  Cryilali  have  been  itandard  a*  original  equipment 
with  leading  manuiacluren  and  ior  replacement  purpoiei  by  large 
operaton  ol  mobile  equipment. 

Precise,  accurate.  Standard  Piexo  Crystals  are 
Ml  available  lor  ALL  types  oi  mcb.le  communication 

r  \  equipment. 

_  Request  catalog  E  for  complete  details. 


296 


August,  1952— ELECTRONICS 


HEW  PRODUCTS 


tin  252  covers  a  new  high-gain 
cavity-fed  corner  reflector  for  360 
to  420,  890  to  960  and  1,850  to  1,990 
me.  The  antennas  described  pro¬ 
vide  a  substantial  gain  over  con¬ 
ventional  corner  reflectors  and 
have  a  front-to-back  ratio  of  better 
than  20  db. 


Printed  Circuits.  The  Formica 
Co.,  Spring  Grove  Ave.,  Cincinnati 
32,  Ohio,  has  available  a  4-page 
folder  describing  its  developments 
in  the  fleld  of  printed  circuits  and 
their  advantages  in  many  types  of 
electrical  and  electronic  produc¬ 
tion.  As  illustrated  in  the  bro¬ 
chure  these  printed  circuits  em¬ 
ploy  a  photo-etch  process  on 
foil-clad  plastic  laminates  to  con¬ 
vert  a  working  drawing  to  a 
working  part. 


Pre8.<»ure-Sen8itlve  Tapes.  Minne- 
.sota  Mining  and  Mfg.  Co.,  900 
Fauquier  St,  St.  Paul  6,  Minn. 
Two  dozen  Scotch  brand  pressure- 
sensitive  tapes  that  meet  various 
government  specifications  are  de¬ 
scribed  in  a  new  16-page  manual. 
The  booklet  contains  42  photo¬ 
graphs  and  illustrations,  and  gives 
complete  data  on  tapes  for  pack¬ 
aging,  holding,  mending,  masking, 
sealing,  mounting,  protecting,  in¬ 
sulating  and  splicing  jobs.  It  also 
lists  11  tapes  for  the  construction 
and  maintenance  of  electrical  and 
electronic  equipment,  plus  two 
magnetic  recording  tapes  for  such 
jobs  as  telemetering,  computing 
and  industrial  training  programs. 


PEM  S«lf-Locati..g  Weld  Fasteners  are  "common 
sense  engineered,"  based  on  the  experience  of  huO' 
dreds  of  users  of  weld  fasteners. 


Wideband  Sweep  Generator.  Poly¬ 
technic  Research  and  Development 
Co..  Inc.,  55  Johnson  St.,  Brooklyn 
1.  N.  Y.  Vol.  1,  No.  1  of  PRD  Re¬ 
ports  is  a  4-page  article  illustrat¬ 
ing  and  describing,  complete  with 
specifications  and  prices,  the  type 
907  wideband  sweep  generator  for 
both  vhf  and  uhf  tv.  The  publica¬ 
tion  will  be  sent  regularly  upon  ap¬ 
plication.  Position  and  company 
address  should  be  included  in  the 
request. 


Thoy  will  spood  your  assembly,  cut  equipment  and 
labor  costs  and  do  a  better  fastening  jab,  wherever 
lead  carrying  threads  are  required  in  thin  metals 
that  may  be  welded. 

Write  for  literature  and  samples  for  trial.  Penn  Engi¬ 
neering  A  Manufacturing  Corp.,  Doylestown,  Pa. 


Tachometers.  Metron  Instrument 
Co.,  4.'52  Lincoln  St.,  Denver  9,  Col. 
Technical  data  sheet  No.  T4  de¬ 
scribes  the  principle  of  operation 
of  hand,  portable  and  fixed  installa¬ 
tion  tachometers.  The  literature 
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GiNlMAL  OfftClS:  7300  W.  AttMIJAGi  AVt.,  CHICAGO  47,  ILL 


OLYMPIC 
Fabricated  cases 
End  shields 
Channel  frames 
Mounting 


cold  rolled  steel 


Qualified  engineers  and  scientists 
who  wish  to  locate  permanently  in 
Southern  California  are  invited 
to  write  for  further  information 
regarding  these  interesting,  long- 
range  positions.  Please  include 
an  outline  of  your  experience 
and  training. 


Allowance  for  travel  expenses. 


Address  correspondence  to 
Director  of  Engineering, 


(Oy)  -ancf  cU^  it (n^/ 


NORTHROP 
AIRCRAFT,  INC. 


1009  E.  BROADWAY 


aCCTRONI 
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NIW  PRODUCTS  (coBtiimcd)  ' 

contains  simplified  circuit  diagrams 
and  pictures  many  available  models. 
The  basic  circuit  and  its  advantages 
are  described  in  detail. 

Instrument  Amplifier.  Keithley  In¬ 
struments,  3868  Carnegie  Ave., 
Cleveland  15,  Ohio.  An  improved 
instrument  amplifier  which  greatly 
increases  the  accuracy  of  oscillo¬ 
scopes  and  vacuum-tube  volt¬ 
meters  is  the  subject  of  a  new  4- 
page  bulletin.  The  instrument  de¬ 
scribed  has  an  input  impedance  of 
over  200  megohms  shunted  by  6.0 
lijif;  gains  of  1.0,  10  and  100;  and 
frequency  response  from  5  to  over 
150,000  cps. 

Sound-Survey  Meter.  General  Ra¬ 
dio  Co.,  275  Massachusetts  Ave., 
Cambridge  39,  Mass.  Volume  27 
No.  11  of  the  “Experimenter”  con¬ 
tains  an  8-page  article  on  the  type 
1555-A  sound-survey  meter.  The 
article  is  well  illustrated  and  gives 
complete  specifications  and  prices 
for  the  unit  described. 

Rack  and  Panel  Connectors.  Hugh 
H.  Eby,  Inc.,  4700  Stenton  Ave., 
Philadelphia,  Pa.,  announces  pub¬ 
lication  of  an  8-page  data  catalog 
describing  the  company’s  line  of 
new  compact  connectors  for  elec¬ 
tronic  and  aircraft  use.  Included 
are  dimensional  drawings,  and  de¬ 
tailed  description  of  male  and 
female  rack  and  panel  connectors 
having  3,  4,  7,  8,  11,  14,  15,  18  or 
34  pins;  miniature  5,  7  and  9  pin 
connectors,  and  watertight  and  uni¬ 
versal  binding  posts. 

Decimal  Counting  Units.  Berkeley 
Scientific  Corp.,  Richmond,  Calif. 
Construction,  basic  design,  typical 
applications  and  specifications  for 
a  line  of  decimal  counting  units 
are  given  in  a  recent  four-page 
folder.  The  units  described  are 
direct-reading,  electronic  counters 
capable  of  operating  at  speeds  up 
to  1,000,000  counts  per  second  and 
resolving  paired  pulses  separated 
by  as  little  as  0.8  microsecond. 

Capacitor  Clip.  Prestole  Corp., 
1345  Miami  S.,  Toledo,  Ohio.  A 
recent  catalog  bulletin  deals  with 
a  newly  designed  capacitor  clip 
that  features  a  retaining  tongue 


Wbstin0house  makes  SURE., 
with  BOWSER  test  equipment 


Electronic  equipment  manufactured  by  the  Electronics  Division 
of  Westinghouse  Electric  in  Baltimore  must  meet  rigid  perform¬ 
ance  specifications.  To  evaluate  this  equipment  under  controlled  atmos¬ 
pheric  conditions,  Westinghouse  uses  a  Bowser  Walk-In  Room  which  will 
simulate  temperatures  from  -85®  F.  to  -t- 1 76®  F.,  and  relative  humidity 
from  20%  to  95%.  In  addition,  pressures  found  at  altitudes  up  to 
80,000  feet  can  be  created.  The  entire  test  facility  is  operated  and 
controlled  from  a  remote  control  station. 

The  complete  room  was  designed,  built  and  installed  by  Bowser. 

This  unit  is  an  example  of  what  Bowser  can  do  to  help  anyone  whose 
products  require  testing,  processing,  or  stabilized  storage.  Environmental 

simulation  units,  as  well  as  other 
Bowser  equipment,  can  be 
engineered  to  meet  individual 
requirements  with  unlimited 
specifications  for  size,  temper¬ 
ature  and  humidity  ranges  and 
peak  altitude. 

Why  not  take  advantage  of 
Bowser's  long  continuous  experi¬ 
ence,  the  first  and  best  in  the 
field.  Our  trained  engineers  are 
available  for  consultation  at  yaur 
plant  without  obligation. 


♦or  Bowser  test  eq  r  ^ 
newboW'"^  hos  just 

sq.  »»•  fociV>t«es 

jtotf. 


|/ CHECK  AND  MAH  TODAY 


BOWSER 

TECHNICAL  REFRIGERATION 

DIVISION  BOWSER  INC. 
TERRYVILLE  •  CONN. 


BOWSER  TECHNICAL  REERIOERATION,  Ttrryyfll*.  Conn. 
S«iid  o#i  f««f  cli«<<t«4. 

Q  High  T«mp«raturM  Q  Fungus  R«sistenc« 
Q  low  Tomporaturo  G  Roin  ond  Sunshino 
G  Tomporoturt  Shock  G  Sand  ond  Dust 

G  Humidity  G  Immorsion 

G  Altitudo  G  Explosion  Proof 

□  Wolk-ln  Rooms  G  Vopor  Tight 

Q  Spociol  Enginooring 


-Pos.- 


Compony. 


Clty- 
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Oil-fr««  salf'lubricating 
Bvthingt  and  Bearings,  Oil- 
frw  Piston  Rings,  Seal  Rings, 
Thrvsl  and  Friction  Woshm, 
Pump  Veaws. 


Writ*  us  tor  Data  SIntts  and  furthar  intarmatian. 
Oatliaa  your  problem  and  we  will  apply  ear  y*ait  of 
•reumufoterf  expatitnea  toward  its  solution. 


GRAPHITE  METALLIZING 
CORPORATION 

1055  NEPPERHAN  AVENUE  •  YONKERS  N  Y 


Two  Companion  Counters  . . .  Two  Sizes  . . . 
Hi-Speed  . . .  Accurate  . . .  Long  Life . .  .Totally  Enclosed 


Speeds  of  1 000  counts  per  minute.  Both 
counters  give  maximum  readability.  De¬ 
sign  fits  all  mounting  conditions  .  .  . 
panel  mounting  or  base  mounting.  Hard¬ 
ened  steel  working  parts  for  long  life 
and  dependability. 

New  type  case  for  compactness. 


rigidity,  and  protection  against  dust  and 
moisture  conditions.  Operate  accurately 
over  wide  current  fluctuations. 

DURANT  MANUFACTURING  CO. 

1912  N.  BuHum  St.  112  Orange  St. 

Milwoukt*  1,  Wi$.  Previdtnc*  3,  R.  I. 

in  Pr'tncipol  Cifiat 


PRODUCIIMETEITS 

SINCE  1879  [  CcuAAii  J 


EXTENSIVaY  USED  IN 

SELSYNS 

ROTATIIIG  THERMOCOUPLE  md 
STRAIN-6A6E  CIRCUITS 
ROTATING  JOINTS 
GUN-FIRE  CONTROLS 
DTNAMOTORS  etc. 

Wide  range  of  grades  available  for  standard 
and  special  applications. 

Brush  holders  and  coinsilver  slip  rings  avail¬ 
able  for  use  with  Silver  Graphalloy  Brushes. 


2  NEW 
ELECTRIC 
leeMCTlMCfCM 


'CS*  and  "Y* 

ELEaRIC  PRODUCTIMETERS 
The  answer  to  all  electric 
counting  requirements 


IrB 


mm 


. . .  for  appUtoHom  ro- 
qulrlng  low  •foctrlcof 
nolBO,  low  and  constant 
contact  drop,  high  cur- 
t  donclty  and  mlnl- 
"•  woor. 


SERVOSCOPE 


Test  analyzer  for  use  in  de¬ 
velopment  and  PRODUCTION  of 
SERVOMECHANISMS  and 
PROCESS  CONTROLS.  Measures 
FREQUENCY  RESPONSE,  PHASE 
SHIFT  0.1  to  20  CYCLES  SINE 
WAVE,  SQUARE  WAVE,  MOD¬ 
ULATED  CARRIER,  50  to  800 
CYCLES. 


SERVOBOARD 


A  FLEXIBLE  SET  of  PRECISION 
mechonicol  parts  for  quickly 
coupling  motors,  synchros,  poten¬ 
tiometers  to  form  assemblies  of 
Servo  systems,  regulators,  com- 
putors. 


NEW  HYDE  PARK,  N.Y. 


soo 
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on  each  side  that  supports  the  clip 
by  gripping  tightly  to  the  mount¬ 
ing  surface,  thus  providing  fa¬ 
tigue-free  holding  and  longer  life. 
A  fully  illustrated  description  and 
specifications  for  the  seven  avail¬ 
able  sizes  are  given. 


Wattmeter.  Keithley  Instruments, 
3868  Carnegie  Ave.,‘ Cleveland  15, 
Ohio.  A  2-page  bulletin  deals  with 
the  electronic  wattmeter  that  is 
especially  useful  where  a  high  in¬ 
put  impedance  or  sensitivity  to 
low-voltage  and  low-power  circuits 
is  required.  The  publication  con¬ 
tains  detailed  description,  speci¬ 
fications  and  suggested  uses,  in¬ 
cluding  transformer  core  loss  and 
copper-loss  tests,  measuring  audio 
power  to  speakers,  and  power 
measurements  at  aircraft  fre¬ 
quencies. 


rjCCCORACY 
STABILITY 
•  ECONOMY 


Miniature  Terminals.  Garde  Mfg. 
Co.,  588  Eddy  St.,  Providence  3, 
R.  I.  A  single-page  bulletin  de¬ 
scribes  and  illustrates  the  com¬ 
pany’s  miniature  insulated  Feed- 
Thru  terminals  with  voltage 
breakdown  of  4,500  v  rms,  60  cycle 
test.  Dimensional  drawings  and 
chief  features  are  included. 


you’ll  choose  Stcctna  carbon-coat 
deposited  carbon  resistors 

Yes— when  your  circuits  demand  precision  resistors,  you  will  want 
accuracy  and  stability  plus  economy  and  small  physical  size.  Your 
first  choice  then  is  Electro  Carbon-Coat  Deposited  Carbon  Resistors. 
Proved  in  hundreds  of  critical  circuits  by  the  world's  leading  electronic 
manufacturers.  Electro  Deposited  Carbon  Resistors  offer  all  these 
advantages  and  more— you'll  profit  by  investigating  now! 

Precision.  1  %  toleronce  is  watt  resistor  ±  1  %  offers  values 

the  standard,  but  greater  tol-  from  5  ohms  to  1.0  megohm, 

crances  ore  furnished.  Coatings  and  Sleeves.  A  variety 

7  Physical  Sizes  ranging  from  special  coatings  and  sleeves 
body  sizes  of  17  32"  x  available  for  virtually  every 

in  the  Va  watt  capacity  to  2-14" 

X  9  32"  in  the  2  watt  capacity. 

...  _  ...  A  -I  Li  •  Made  to  Your  Specifications. 

Wattage  Capacity.  Available  in  .manufactures  to  many 

14,  Vi,  1  and  2  watt  capacity.  . 

Stability.  Temperature  coeffi-  sp«cia  speci  ica  ions, 
cient  is  negative  with  minimum  Availability.  Because  of  Electro's 
voriation  in  extreme  cycling.  expanded  manufacturing  facili- 
Extreme  Value  Range  from  3  ties  and  improved  methods,  fast 
ohms  to  50  megohms.  E.G.  V4  delivery  to  you  is  assured. 


General  Purpose  Computer.  Com¬ 
puter  Research  Corp.,  3348  W.  El 
Segundo  Blvd.,  Hawthorne,  Calif., 
has  issued  a  6-page  folder  describ¬ 
ing  the  chief  features  and  func¬ 
tions  of  the  CRC  102  general 
purpose  computer  that  solves  any 
type  of  arithmetic  or  mathematical 
problem  in  which  characteristics 
can  be  expressed  in  numerical 
form.  A  sample  problem  and  its 
solution  are  included. 


Electron  Microscope.  Radio  Corp. 
of  America,  Camden,  N.  J.,  has 
issued  a  new  brochure  entitled 
"The  Electron  Microscope  at  Work 
in  Industry.”  The  booklet  empha¬ 
sizes  only  typical  applications  of 
the  electron  microscope  by  indus¬ 
tries  in  the  automotive,  chemical 
processing,  metal  fabrication, 
petroleum,  rubber,  food,  drug,  tex¬ 
tile  and  radio  and  electric  fields. 
A.sk  for  Form  2R8195. 


MAIL  THIS  COUPON 
TODAY/ 


ElECTRA  MFG.  COMPANY 

2537  Modisen  •  Konios  City  I,  Mo. 
PiMSt  stnd  Bulletin  E-3  givint  complete  tptci- 
ficetions  and  characteristics  or  Electra  CarboO' 
Coat  Resistors 


NAME 


rcarbon-coat 

KEOSKM  C.OHOBTOB  / 


COAVANT 


Germanium  Crystal  Diode.  Berk¬ 
shire  Laboratories,  506  Beaver 
Pond  Road,  Lincoln,  Mass.,  has 


ADDRESS 


STATE 
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671  EAST  716  ST. 


NEW  YORK  67. 


NEW  PRODUCTS  (cmtiniwd) 

published  bulletin  B-46  on  the  type 
GCD-1  high  back  resistance  ger¬ 
manium  crystal  diode  for  high  and 
low  frequency  rectification.  The 
units  described  are  useful  in  com¬ 
puters  and  other  electronic  appli¬ 
cations.  The  bulletin  includes 
specifications  and  price. 

Speaker  Catalog.  Oxford  Electric 
I  Corp.,  3911  South  Michigan  Ave., 
j  Chicago,  Ill.,  has  released  a  cata¬ 
log  containing  complete  informa- 
!  tion  on  a  line  of  speakers  including 
I  the  new  Hi-Fidelity  speakers  and 
!  speakers  for  auto,  p-a,  inter-com, 

:  outdoor  and  radio  and  tv,  port¬ 
ables  and  permanent-magnet  and 
electrodynamic  applications.  Illus¬ 
trations  of  the  various  speakers 
i  are  included  in  the  3-colored 
catalog. 

Variable  Resistors.  Chicago  Tele¬ 
phone  Supply  Corp.,  Elkhart,  Ind. 
Complete  details  on  167  t.vpes  of 
military  variable  resistors  are 
given  in  Stock  Sheet  No.  162.  In¬ 
cluded  are  JAN-R-94  and  JAN-R- 
19  types  and  non-JAN  controls. 
Pages  2  and  3  list  and  describe  the 
:  167  types  of  controls  available. 

I  Six  key  controls  are  illustrated  and 
i  dimensional  drawings  of  five  shaft 
types  are  given.  Page  4  gives  per- 
i  tinent  performance  characteristics 
j  in  full  detail. 

V-T  Electrometer.  Keithley  In- 
I  struments,  3868  Carnegie  Ave., 

I  Cleveland  15,  Ohio.  Vacuum-tube 
j  electrometer  applications  are  dis- 
i  cussed  in  a  recent  two-page  article 
I  reprint.  The  paper  explains  basic 
I  advantages  and  features  of  the  in- 
I  strument,  includes  several  circuit 
schematic  diagrams,  and  discusses 
j  many  measurements  easily  made — 
j  including  accurate  measurement 
!  of  potentials,  currents,  capaci- 
'  tance  and  resistance. 

Electrical  Wire  and  Cable.  United 
States  Rubber  Co.,  Rockefeller 
Center,  New  York  20,  N.  Y.,  has 
issued  a  52-page  engineering  cata¬ 
log  on  its  line  of  electrical  wires 
and  cables  for  the  coal  mining  in¬ 
dustry.  The  booklet  includes  com¬ 
plete  performance  and  specifica¬ 
tion  data  on  insulation  and  jacket 
compounds,  portable  cords  and 
I  cables  with  a  voltage  rating  up  to 
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P 


ERRIC 


PYROFERRIC  IRON  CORES  are  sci¬ 
entifically  manufactured,  under 
strictest  quality  controls  and  rigid 
maintenance  of  close  electrical  and 
mechanical  tolerances. 


PYROFERRIC  services  are  available  for 
the  engineering  of  your  core  production 
requirements  .  .  .  write  for  catalog  22, 
which  gives  complete  powdered  iron 
core  information  such  as  the  manufac¬ 
ture  of  iron  cores,  their  electrical  proper¬ 
ties,  materials,  design  considerations, 
standardization  data,  uses,  and  contains 
other  useful  information. 


SPECTRUM  ANALYSIS 


ULTRASONIC 


YOU  CHANGE 
YOUR  ADDRESS 


ModHlonoii,  Porosities,  Effects  ^ 
of  iood  clionffes,  shock,  humid-  ^ 
ity,  component  voriottons,  etc. 
upon  frequency  stohility. 

•  Telemetering 

SPICIFICATIONS 

Frequen^  Ronge:  2KC-300KC,  stobil- 
ized  lineor  scole 

Sconning  Width:  Continuously  vorioble 
from  TOOKC  to  zero 

Four  Input  Voltage  Ronges:  OOSV. 
to  50V.  Full  scole  reodings  from  ) 
millivolt  to  SO  volts 

Amplitude  Scole;  Lineor  ond  two 
decode  log 

Amplitude  Accurocy:  Within  I  db. 
Residool  hormonics  suppressed  by  ot 
leost  SOdb. 

Resolution;  Continuously  vorioble.  2KC 
ot  mozimum  sconning  width,  SOO 
c.p.s.  for  sconning  width  below  IKC. 


PANORAMIC 

ULTRASONIC 

ANALYZER 


Be  sure  to  notify  us  at  once, 
so  future  copies  of  ELECTRON¬ 
ICS  will  be  delivered  promptly. 

Also  make  certain  you  hove 
advised  your  local  Post  Master 
of  your  new  address  so  other 
important  moil  doesn't  go 
astray. 

Both  the  Post  Office  and  we 
will  thank  you  for  your  thought¬ 
fulness.  Moil  the  information 
below  to:  Subscription  Dept.. 
ELECTRONICS,  330  W.  42nd 
St.,  New  York  36,  N.  Y. 


I  An  invaluable  new  direct  reading  instrument 
'  tor  simplifying  ultrosanic  investigations,  the 
I  SB-7  provides  continuous  high  speed  pano- 
,  ramie  displays  of  the  frequency,  amplitude 
I  and  chorocteristics  of  signals  between  2KC 
I  and  300KC.  The  SB-7  allows  simultaneous 
'  observation  of  many  signols  within  a  bond  up 
I  to  200KC  wide.  Special  control  features  en- 
I  able  selection  and  highly  detailed  exomino- 
I  tion  of  narrower  bonds  which  may  contain 
I  signals  seporated  by  less  than  500  c.p.s.  SB-7 
I  is  unique  in  that  it  provides  rapid  indicotions 
I  of  random  changes  in  energy  distribution. 

I  WRITE  NOW  fur  CumpMv  InfurMUtiwi.  Rrk«,  Otllvury 

I  10  South  Second  Ave.,  Mount  Vernon,  N.  Y. 
I  MOunt  Vernon  4-3970 


NOW!  BECOME  EXPERT  AT 

Radio  -Television 

IN  4  EASY  STEPS! 


Rruporud  by  Famowe  liyurta  Starti  Frwni  Scratch.  Takdl 
Yua  iY  SIMPLE  LOGICAL  STEPS  Froai  Ratic  Thaory  t« 
Advaacud  Problaaiz  of  Rugolr,  Installotiofi,  Color  TV,  otqy 

joQ  can  do  ANT  BaiUo*TY  pUlaed  la  over  TWO  THOIJRA  vR 
tnNtallatloa.  nerrlce,  or  repair  PAQR8  of  Kep-by^ep  inAntctinm 
lob  like  an  expert:  operate  Aeld-  aad  over  SIaTKEN  in'N'IHtEB 
tewinc  equtpobent ;  understand  "how-to-do*H*’l1luiitratloiu,  croc# 
proMern*  ftf  TV  broadt^aatlng,  PM-  aertloa  dlagram.4.  etr.  The  reviem 
.AM  transmlMlcn.  etr.  You  quMtloRs  and  answerB  "nail  dowoV 
ran  step  Into  a  cfw>d-pa3iB<  eventhlnc  you  learn.  At  a-glancf 


Addraat 


lr«  bii9ine«i.  .\od  you  can 
train  ynurself  for  vour  career 
AT  HOME  ...  IN  YOl'R 
H1'.%KK  TIME  .  .  with  th- 
MrCraw-Hill  Radio  and  TV 
Hervicina  Library. 


1S41  Illustrations 

The  men  who  wrote  thl« 
complete  4-TOluroe  llbrair  are 
amonit  the  outfitandlDC  radio 
and  TV  instructors  la  Amer¬ 
ica  today.  They  are  prac¬ 
tical  Ahirt  «leeved  terhnl 
dans.  They  know  the  qued- 
tlan«  you  want  anmrered 
Every  iletall  It  Clearly  ex- 


Addraaa 


•**>«*  FREE  10-DAY  TRIAL  COUPON** 
McGRAW-HILL  BOOK  COMPANY.  Ia«. 

33$  W.  42i»d  St.  N«w  Vart  3$ 


Theta  4  books  con  help  you  OHolify 
for  FCC't  New  FM,  TV  Itt  doss 
License  Test. 

ESSENTIALS  OF  RADIO.  800  pafM.  433  IIIms. 

ELEMENTS  OF  RADIO  SERVICING.  47S  patM.  17S 
tllui. 

BASIC  TELEVISION.  S92  paoe«.  4IS  lllut. 
TELEVISION  SERVICING.  429  papet.  311  illat. 


ELECTRONICS 

330  W.  42nd  St. 
New  York  36,  N.  Y. 
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DONlOmiOOH 

-  TH£  mve  or 

exTuvoed 


snovn 


I  know  that  the  value  of  extrusion 
for  greater  mechanical  strength, 
where  machining  is  a  requisite, 
is  both  elementary  and  common 
knowledge.  Yet,  I  am  prompted 
to  emphasize  its  value  and  pos¬ 
sibilities  when  applied  to  a  prod¬ 
uct  of  private  research,  plus 
proved  superior  quality  at  low 
cost,  such  as  "Lavite"  Steatite. 
The  limited  assortment  of  parts 
shown  here  is  a  cross-section  of 

Ask  for  booklet  gii  ing 
tharueteristic  dattt  on 
all  "iMi  ite"  Ceramics 
—  ("Laiite"  Steatites, 

"Larite”  Titanales, 

^'Lai  ite”  Ferrites,  and 
others). 


daily  production  here  at  Stew¬ 
ard’s — size,  shape  and  mechan¬ 
ical  oddities  are  no  problem  — 
finish  can  be  glazed  or  natural  — 
but  most  important  is  the  greater 
uniformity  and  sharp  definition 
of  edges  on  all  cuts,  made  pos¬ 
sible  by  the  added  structural 
strength.  And  remember.  Stew¬ 
ard  places  no  obligation  on  you 
for  recommendations.  I  am  priv- 
vileged  to  suggest  that  you  deal 
with  our  engineers  as  if  they 
were  on  your  own  payroll.  Send 
in  your  specifications. 

D.  M.  STEWARD 
MANUFACTURING  CO. 

3604  Jeromt  Av».  Chattonooga,  T«nn* 

Sales  Offices  in  Principal  Cities 


NEW  PRODUCTS  icoRtiniMO) 

5,000  V.  Also  included  are  com¬ 
plete  data  on  shielded  portable 
cables,  welding  cables,  mine  power 
cables  and  miscellaneous  mine 
equipment  such  as  blasting  wires 
and  mine  telephone  cable.  Engi¬ 
neering  data  on  splicing  and 
patching,  current  carrying  capaci¬ 
ties,  conductor  resistance  temper¬ 
ature  correction  factors  and  form¬ 
ulas  for  determining  amperes  are 
also  given. 

Clipper  Diode.  Lewis  and  Kauf¬ 
man,  Inc.,  50  El  Rancho  Ave.,  Los 
Gatos,  Calif.  A  new  tube  data 
sheet  describes  the  type  719A  clip¬ 
per  diode.  It  illustrates  the  tube, 
gives  outline  data  with  dimensions, 
and  lists  the  general  electrical 
characteristics.  Operating  curves 
are  supplied  as  follows:  (1)  for 
pulse-current  characteristics  over 
a  voltage  range  from  0  to  2,000  v 
and  a  current  range  from  0  to  20 
amperes:  (2)  for  plate-current 
characteristics  from  0  to  200  v 
and  0  to  800  ma.  Maximum  rat¬ 
ings  are  included. 

Fault  Locator.  Echo  Electronics 
Co.,  3966  Peachtree-Dunwoody 
Road,  Atlanta  5,  Ga.  A  four-page 
folder  gives  an  illustrated  descrip¬ 
tion,  theory  of  operation,  chief 
features,  specifications  and  price 
of  its  new  fault  locator.  The  in¬ 
strument  discussed  was  especially 
designed  for  measuring  the  dis¬ 
tance  to  a  fault  on  an  open  wire 
circuit. 

Audio-Frequency  Testers.  D  &  R, 
Ltd.,  402  E.  Gutierrez  St.,  Santa 
Barbara,  Calif.,  has  available  a  4- 
page  brochure  illustrating  and  de¬ 
scribing  a  line  of  audio-frequency 
test  equipment.  Instruments  cov¬ 
ered  include  the  model  1M3B  in¬ 
termodulation  meter,  model  2F 
flutter  meter,  and  model  TD2A 
tape  distortion  meter. 

Tape  Recorder.  Tapemaster  Inc., 
13  W.  Hubbard  St.,  Chicago  10,  Ill. 
Bulletin  No.  102  illustrates  and  de¬ 
scribes  the  tapeMaster  portable 
model  PT-125  professional-quality 
dual-speed  tape  recorder  —  the 
models  TH-25  and  PA-1  dual-speed 
transport  mechanism  and  bias- 
erase  oscillator  for  custom  instal¬ 
lation — the  model  SA-13  portable 
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ICM  POWIK 
IE 


TRANSRADIO  LTD 


VERY  LOVNr 
CAPAClTAMCr 


l.)8A  CROMWtlL  ROAD  lONOON  SW7  fNClANO 
C4Si£S.  r/f/»MSffAD  lOMOO^. 


Advertisers 


j  dinet  enQuiries  fivmofirseas 

Otunuu  rOKUS^ 

SiMindaUan  Sdtbmentb^^rehedt. 


Thf-rf  are  a  g<M(d  many  adver- 
ti^ers  using  ELECTRONICS 
who  should  also  be  advertising  in 

M  CI.EOMCS. 


Particularly  in  instrumentation 
and  laboratory  equipment,  there 
is  a  cross-over  of  use  in  the  elec¬ 
tronic  and  in  the  nuclear  field. 

But.  there  is  very  little  cross¬ 
over  in  the  subscriber  lists  of  the 
two  publications  — a  matter  of  a 
few  percentage  points. 

It  is  quite  possible  that  you  are 
doing  an  effective  presentation  of 
your  products  and  abilities  in  this 
excellent  issue,  but  are  missing 
such  presentation  before  one  of 
the  fastest  growing  fields  in  the 
country’s  history  — the  field  of 
atomic  energy. 

The  sales  representatives  of 
ELECTRONICS  are  als..  the  sales 
representatives  of  NUCLEONICS. 
They  have  much  evidence  pointing 
to  the  opportunities  in  this  great 
field.  .\sk  them  to  show  you 
what  your  potentials  can  be. 


ECTRON  OFFERS 


SPECTRUM 

ANALYZER 


)  inch  'scope  gives  high  visibility 
Interchangeable  RF  heads  extend  range 
Complete  accessibility  for  adjustment  or  main¬ 
tenance 

Panel  controls  grouped  for  convenience  of  user 
Stabilized  IF  amplifier  holds  long-term  alignment 
Full  shielding  by  mu-metal  tube  shield  and  steel 
case 

Bezel  accepts  Dumont  hood,  filters,  and  camera 
Heavy-duty  power  supply  handles  all  300  v 
reflex-klystron  local  oscillators 


Model  $A20$  —  Frequency 
range,  with  S-band  head 
—  2400  to  3650  me. 


Model  SA20X  —  Frequency 
range,  with  X-band  head 
—  &00  to  M60  me. 


A  complete  engineering  and  manufacturing  Mrvice  in  the  design  and  pro¬ 
duction  of  electre-mechanical  apparatus  is  available.  Your  rweds  in  develop¬ 
ment  of  liHtrumentation,  gyro-mechanisms,  communication  networks,  fitters, 
servonMchanlsms,  and  electronic  systems  can  be  met  by  onr  plant,  equlp- 
menf,  personnel  and  experience.  ^ 


A  MrCraw-Hill  Piibliralion 


ECTRON Jnc. 
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laminate  users 
understand 


NEVAAAAR  industrial  grade  laminates  are  manufactured 
by  one  of  the  nation’s  foremost  producers  of  high-pressure 
decorative  laminates.  This  is  immediate  assurance  of 
engineering  and  manufacturing  "know  how"  .  .  .  the 
ability  gained  from  research  and  experience  to  produce 
industrial  grade  laminates  of  superior  quality  and  de¬ 
pendable  performance.  NEVAAAAR  is  produced  in  many 
grades  to  meet  varying  requirements.  It  meets  or  exceeds 
the  standards  of  the  National  Electrical 
AAanufacturers'  Association.  Would  you 
like  to  see  samples? 


NATIONAL 

HMufKlurers  ot  Nevtmir  Oecoiutift  ludusttial  Lumiutm  •  SAIAN  FIUMENTS  •  Winwe  M«IM  PtMwts 

ODCmOII.  MMTLMO  .  Ml*  TOM  [UPlif  SMH  lUllDlM  .  lOi  ADCIllS  IW  USI  )ln  STItEI 


NEW  PRODUCTS  (continued) 

power  amplifier  and  speaker  for 
use  with  the  PT-125  or  for  other 
applications.  It  gives  details  and 
specifications  on  these  new  units, 
points  out  their  important  features 
and  explains  how  they  make  high- 
fidelity  tape  recording  and  play¬ 
back  available  to  everyone. 

Tubing  Data.  Reflin  Co.,  8525 
Higuera,  Culver  City,  Calif.,  has 
issued  a  4-page  brochure  of  engi¬ 
neering  information  on  a  new 
lightweight,  corrosion-resistant, 
thermosetting  plastic  and  Fibre- 
glas-reinforced  tubing  for  defense 
and  commercial  applications.  The 
tubing  described  is  claimed  ideal 
for  underground  conduits,  fuel, 
natural  gas,  irrigation  or  sanitary 
lines,  shipboard  piping  systems 
and  housings  for  airborne  equip¬ 
ment  and  components. 

Electrometers  and  Accessories. 
Keithley  Instruments,  3868  Carne¬ 
gie  Ave.,  Cleveland  15,  Ohio.  A 
new  eight-page  bulletin  on 
vacuum-tube  electrometers  and 
accessories  describes  the  instru¬ 
ments  in  complete  detail  and  gives 
application  diagrams  of  17  basic 
uses.  These  include  potential 
measurements  to  200  v,  extreme 
sensitivity  in  location  and  detec¬ 
tion  of  static  fields,  current  meas¬ 
urements  to  10  “  ampere  and  re¬ 
sistance  measurements  up  to  10“ 
ohms. 

Resistor  Catalog.  Ward  Leonard 
Electric  Co.,  Mount  Vernon,  N.  Y., 
has  issued  catalog  No.  15,  a  64- 
page  publication  illustrating  and 
describing  a  complete  line  of 
Vitrohm  power-type  wire-wound 
resistors  for  every  use.  Listed  are 
resistor  ratings  ranging  from  5  to 
550  w  and  resistance  values  from 
0.04  ohm  to  1.75  megohms.  Full 
details  on  terminals,  mountings 
and  enclosures  are  given.  Valu¬ 
able  technical  information  is  pre¬ 
sented,  including  selection  and 
application  data  with  numerous 
detailed  charts  and  useful  data 
tables. 

Ball  Bearings.  Miniature  Pre¬ 
cision  Bearings,  Inc.,  Keene,  N.  H., 
has  issued  a  new  catalog  contain¬ 
ing  complete  specifications  on 
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T.  R.  FINN  a  COMPANY,  Inc 

Specialists  in  Vibration  Control 
333  JACKSON  AVENUE,  NEW  YORK  M,  N.  Y. 

Phone  CYptou  2  4192,3-4 


You  Get  TOPS 
In  Transformer  Performance 

when  built  by  NOTHELFER 


Hold  Tubes  in  Sockets 
under  all  Vibration, 
impact  and 
Climatic 
Conditions 


rii«  large  troasfonaer  In  the 
picture  is  300  KVA.  3  phase, 
550V /42V.  SO  cycle.  The 
small  one  is  Jll  KVA.  1  phase, 
440V/ 6  V. 


Oeer  28  years  experience  in 
the  monuiacture  oi  tpeciaii 
at  cost  that  compares  ioror- 
ably  with  standard  types. 
Built-in  quality  proved  by 
years  oi  actual  use. 


From  10  VA  to  300  KVA 
Dry-Type  only.  Both  open 
and  encased.  I,  2  and  3 
phase.  IS  to  400  cycles. 


UNO  fOtt  I  PACt  SULLITIN,  AND  PKICC  LIST 


WINDING  LABORATORIES 
9  ALBEMARLE  AVE.,  TRENTON  3,  N.  J. 


Conform  to 
JAN-C-172A 
SPECIFICATIONS 

. . .  but  are  actually 
made  to  exceed 
AN-E-19  Drop 
Test  requirements 

RUGGED  PROTECTION  fir  VITU 
EQUIPMENT:  Finnflex 

Mounts  isolate  vibration 
and  shock  from  Electronic. 

Communicstion.  and  Con¬ 
trol  Equipment.  They  offer 
unimpaired  efficiency  from 
—80*  to  +250*F.,  "Selective 
Action"  friction  dampening, 
non-linear  steel  springs,  and 
other  features.  Wide  range 
of  sizes  and  load  ratings 
available. 

SHOCK  MOUNTS  for  Signal  Corps  Mobile  Equipment  and  for  Naval 
Fire  Control  Units. 

SPECIAL  PROBLEMS:  Complete  facilities  for  designing  and  fab¬ 
ricating  Shock  and  Vibration  Mounts  to  order  — ’  regard/ess  of 
size  or  weight  of  equipment  mounted. 

Specify  FINNFLEX— for  Ruggedness.  Efficiency.  »nd  Economy. 

Writ*  for  Catalog  MB-1 10 


You  can’t  shake,  pull  or  rotate  a  tube 
out  of  place  when  it's  secured  by  a 
Birtcher  Tube  Clamp.  The  tube  is 
there  to  stay.  Made  of  Stainless  Steel, 
the  Birtcher  Tube  Clamp  is  imper¬ 
vious  to  wear  and  weather. 

BIRTCHER  TUBE  CLAMPS  can 
be  used  in  the  most  confined  spaces 
of  any  compact  electronic  device. 
Added  stray  capacity  is  kept  at  a 
minimum.  Weight  of  tube  clamp  is 
negligible. 

Millions  of  Birtcher  Tube  Clamps 
are  in  use  in  all  parts  of  the  world. 
They’re  recommended  for  all  types 
of  tubes:  glass  or  metal— chassis  or 
sub<hassis  mounted. 

THERE’S  A  BIRTCHER  TUBE  CLAMP 
FOR  EVERY  STANDARD  AND 
MINIATURE  TUBE! 

Write  for  samples,  catelogse  end  price  lists, 

THE  BIRTCHER  CORPORATION 

4371  ValUy  Blvd. 

Lot  Angolot  32,  Calif. 


VIBRATION 

ISOLATORS 

and 

SHOCK 

MOUNTS 


TYPE  TPM  VIBPATlOfI  iSCUIOR 
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NEW!  o  NEW!  O  NEW! 


NEW  iOOKS 


more  than  120  different  types  and 
sizes  of  miniature  ball  bearings. 
In  addition  to  the  basic  catalog 
52B,  additional  engineering  data 
sheets  covering  load  ratings,  clear¬ 
ances,  tolerances  and  bearing  in¬ 
stallations  are  available. 


a  lower  priced 


sim 


Instrument  Amplifier.  Keithley  In¬ 
struments,  3868  Carnegie  Ave., 
Cleveland  15,  Ohio.  An  instrument 
amplifier  that  greatly  increases 
the  accuracy  of  oscilloscopes  and 
vacuum-tube  voltmeters  is  the 
subject  of  a  new  4-page  bulletin. 
The  model  102  Phantom  Repeater 
described  has  an  input  impedance 
of  over  200  megohms  shunted  by 
6.0  !A|j.f;  gains  of  1.0,  10  and  100; 
and  frequency  response  from  5  to 
over  150,000  cps. 


TOROIDAL  WINDER 


•  Priced  well  below  other  toroidal  winders  • 
Easily  Adjusted  to  wind  any  segment  or  arc  up 
to  345*.  Winds  in  layers,  automatically  reversing 
at  each  extremity  •  Equipped  with  both  auto¬ 
matic  winding  traverse  and  overriding  pushbut¬ 
ton  manual  control  on  the  same  machine  •  Coil 
Sizes  Wound— as  small  as  .187”  finished -wound 
inside  diameter.  Other  winding  heads  can  be  sup¬ 
plied  to  produce  larger  coils  where  correspond¬ 
ingly  larger  finished-wound  inside  diameters 
—  are  permissible  •  Wire  Sizes— 5"  shuttle  easily 
winds  wire  sizes  24  to  36.  With  care,  same  shuttle 
winds  wire  sizes  as  fine  as  No.  41.  Shuttle  ca¬ 
pacity  is  1  ounce  of  wire.  On  special  order,  larger 
or  smaller  shuttle  and  winding  heads  can  be 
supplied  •  Winding  Speed-up  to  800  turns  per 
minute  •  Built-in  lubrication.  Entire  machine  is 
lubricated  simply  by  lifting  one  plunger. 


Capacitor  Catalog.  Hammarlund 
Mfg.  Co.,  460  W.  34th  St.,  New 
York  1,  N.  Y.,  has  published  a  new 
1952  capacitor  catalog.  The  de¬ 
tailed  and  illustrated  2-color,  12- 
page  brochure  includes  complete 
drawings  and  electrical  and  me¬ 
chanical  specifications  covering  a 
broad  selection  of  standard  vari¬ 
able  air  capacitors. 


IMPORTANT — 7*his  machine  is  availabli  m  umitcs 
QUAifTiTiBs  ONLY  When  requesting  further  informa** 
tion.  please  specify  11  wire  size.  2)  number  of  turns. 
3)  core  size  and  4)  finished  inside  diameter  of  your 
windings  on  each  core  size.  For  your  convenience,  the 
engineering  department  will  supply  a  sample  wound 
to  your  specified  inductance  on  a  core  supplied  by  you. 


Capacitor  Catalog.  Pyramid  Elec¬ 
tric  Co.,  1445  Hudson  Blvd.,  North 
Bergen,  N.  J.  Catalog  J-7  is  a  32- 
page  compilation  of  paper,  electro¬ 
lytic,  oil-paper  and  metallized 
paper  capacitors.  Specifications, 
construction  and  engineering  data, 
sizes  and  prices  on  18  different 
types  are  included. 


Pulaski  Road  at  Peterson  •  Chicago  30,  Illinois 

More  Ceo  Steoens  Coil  Winding  Equipment 
is  in  use 

^  than  all  other  makes  combines 


Electrical  Fittings.  Buchanan 
Electrical  Products  Corp.,  225 
Route  29,  Hillside,  N.  J.  Catalog  52 
gives  a  12-page  description  of  the 
company’s  complete  line  of  solder¬ 
less  wire  connectors,  cable  and 
conduit  fittings  and  wiring  de¬ 
vices.  It  contains  illustrated  de¬ 
scriptive  information  on  pressure 
connectors  for  solderless  wire 
splicing  and  terminating,  Bushend 
insulated  conduit  bushings,  box 
connectors  for  nonmetallic 
sheathed  cables,  conduit  locknuts 
and  molded  terminal  blocks.  The 
publication  gives  complete  speci¬ 
fications,  dimensional  data,  appli¬ 
cation  instructions  and  ordering 
information. 


Insulation  &  Wiras.  Inc. 
2240  E.  Washington  Blvd. 
Los  Angaias  21.  California 


R.  F  Staff  &  Co. 
1213  W.  3rd  Street 
Cleveland  13.  Ohio 


see  the  new  -  *  Harco  EQuipnnent  company 

.  •  J  f  •  t  •  -  •  Ninth.  St.  NW 

tormdal  urinaer  in  operation  Washington  i,  o.  c. 

and  other  Geo.  Stevens  machines  tor  v'.nding  practically  every  type  of  coll  at  Insulation  and 
Wires  Display  Booth,  Western  Electronic  Show  and  Conference.  Aug.  27,  29.  Long  Beach.  Calif. 
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MPSRITE  CO.,/nc.,  561  Broadway,  New  York  17  ,  N.Y, 

In  Canada:  Atlas  Hadio  Carp  .  Ltd  .  S60  King  St.,  W.  Toronto 


INDIVIDUAL  PARTS 
No  Uoit  on  smnlliiM*. 
Intrlrarv  uiil  pr«cl«tan 
‘  our  unique  fenturv. 


INDIVIDUAL  INSIRTS 

Autnmntir  lawrt 
lN*riiitt«  wide  twrietjr 
nf  product  pOH>tlMlltlC:i. 


Maximum  SIm: 


Special  Offer  on  This 
Conplete  Up-to-Date  Set 


LOW  MOLD  COSTS 


CONTINUOUS  INSERTS 
AauiU  UMunbcrs  oertt- 
ratclj  (tpaced  on  tape, 
cord,  wire,  chain,  etc. 


WHtTi  TODAY  rot 
SAMFLtS  end  ttfCfS 


00^  Tbcia  fine  en<lne«rtBC  books  would 
^  *  *  cost  a  total  of  MS.  50  at  our  rccuiar 

dnfle-copy  pricea.  If  you  boufht  them  ono  or  two  at  a 
time.  UndOT  this  offer  you  can  hare  the  wbolo  set  at 
once  and  we'll  pass  alone  the  sarloe  In  handline  In  a 
^wclal  low  library  of  only  $87.50.  In  addition  you 
may  spread  this  over  several  Installment  payments  as 
shown  In  the  coupon  below.  Take  advantaee  of  these 
conrenlent  terms  to  add  these  helpful  books  to  your  wtwk- 
Ine  library  rleht  away. 


5  volumes,  3,921  p09es, 

2,770  illustrations 

Eastman’s  Ft  NDaifBNTALa  or  VaccoM  Tcaia,  Sri 
Ei. 

Temian'a  Radio  BMoiNtKaiNO,  Sri  Ed. 

Ereiitt’s  CoimuNirATioM  ENGiNcniNO,  fad  ffd. 
nund'e  HiGif-FkKguBKCT  IfEAsraciCENTa,  fnd  JId. 
Uenney's  Radio  Engikkeeinq  Uandboor,  itk  Bd, 


PROVIDE  DELAYS  RANGING 
PROM  I  TO  120  SECONDS 


A  EATURES:  —  Compensated  for  ambient  tempera¬ 
ture  changes  from  — 40*  to  110°  F  . . .  Hermetically 
sealed;  not  affected  by  altitude,  moisture  or  other 
climate  changes . . .  Explosion-proof . . .  Octal  radio 
base  . .  .  Compact,  light,  rugged,  ine^^nsive  .  .  . 
Circuits  available:  SPST  Normally  Open; 

SPST  Normally  Closed. 

PROBLEM?  Send  for  "Special  Problem  Sheef 


What  this  library  gives  you 


These  books  cover  circuit  phenomena,  tube  theory,  net¬ 
works,  measurements,  and  other  subjects — five  specialised 
treatments  of  all  fields  of  practical  design  and  applications. 
They  are  books  of  recognised  position  In  the  literature- 
books  you  will  Trier  to  and  be  referred  to  often.  If  you 
are  a  practical  designer,  researcher,  or  endneer  in  any 
field  based  on  radio,  you  need  these  books  for  the  help 
they  give  In  hundreds  of  problems  throughout  the  whole 
field  of  radio  engineering. 


10  DAYS  FREE  EXAMINATION 


McGraw-Hill  Book  Ca..  830  W.  42nd  fit.  N.Y.C.  30 
fiend  me  Radio  EaotNBBaiNa  LiBaaiT  for  If  days’ 
esamlnatlon  on  approval.  In  If  days  I  will  send 
$7. .50,  plu'*  few  cents  for  delivery,  and  $4.00  monthly 
until  $87.50  Is  paid,  or  rKura  books  postpaid.  <We 
pay  delivery  If  first  payment  accompanies  this 
coupon;  ume  return  prlrllege. ) 


Amperite 
REGULATORS 
are  the  sim¬ 
plest,  lightest. 


cheapest,  and  most  compact  method  of  obtaining 
current  or  voltage  regulation . . .  For  currents  of  .060 
to  6  Amps. . . .  Hermetically  sealed;  not  affected  by 
altitude,  ambient  temperature,  humidity., 


Write  for  4-page  lllustiaied  Bulletin, 


Foeiltom 


(This  offer  applies  to  U.8.  only) 
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PLANTS  AND  PEOPLE 


Edited  by  WILLIAM  P.  O'BRIEN 
West  Coast  Manufacturers'  Activities 


Recent  news  from  the  west  coast 
reports  the  activities  of  four  com¬ 
panies: 

Hoffman  Radio  Corp.  has  estab¬ 
lished  a  wholly-owned  subsidiary, 
Hoffman  Laboratories,  Inc.,  which 
will  specialize  in  the  electronics 
field.  The  new  subsidiary  will  be 
housed  in  three  plants — 3761  South 
Hill  St.  and  3716  South  Grand  Ave. 
in  Los  Anjrcles,  and  335  South  Pas¬ 
adena  Ave.,  Pasadena,  and  will 
operate  as  a  separate  corporate 
entity. 

Coast  Coil  Co.,  Los  Angeles,  Calif., 
recently  announced  the  opening  of  a 
new  plant  for  the  manufacture  of 
toroidal  coils  and  associated  com¬ 
ponents.  The  engineering  depart¬ 
ment  is  equipped  to  design  filters, 
inductors  and  magnetic  amplifiers 
to  customer  specifications.  Facili¬ 
ties  are  available  for  baking,  pot¬ 
ting  and  coating  to  AN  specifica¬ 
tions. 

Davis  Electronics,  manufacturers 


of  a  new  tv  antenna  particularly 
suited  for  fringe  area  installations 
and  for  insuring  high  gain  on  all 
channels  (2  through  13),  has  moved 
from  Los  Angeles  to  a  new  enlarged 
plant  at  4313  W.  Magnolia  Blvd., 
Burbank,  Calif. 

Helipot  Corp.,  South  Pasadena, 
Calif.,  has  announced  that  it  will 
■soon  open  a  15,000-sq  ft  factory 
branch  within  the  New  York  metro¬ 
politan  area. 


\BS  Re«»r^uuiz(‘s 

The  Ordnance  Development  Di¬ 
vision  of  the  National  Bureau  of 
Standards  has  been  reorganized 
into  three  new  divisions  and  three 
new  division  chiefs  have  been 
designated.  In  addition  an  asso¬ 
ciate  director  for  ordnance  develop¬ 
ment  has  been  appointed. 

Wilbur  S.  Hinman,  Jr.,  former 
chief  of  the  Ordnance  Development 


FIFTIETH  ANMVERSARY  MEMENTO 


R.  L.  TripUtt,  president  oi  Triplett  Electrical  Instrument  Co.,  Bluliton,  Ohio,  receives 
gold  watch  irom  his  sales  iorce.  commemorating  his  iiitielh  year  in  the  electricol 
measuring  instrument  industry.  Making  the  presentation  is  E.  K.  Seyd,  leit,  20 
year  veteran  oi  the  Triplett  soles  organisation.  Looking  on  is  A.  D.  Plamondon.  Ir„ 
president  oi  The  Indiana  Steel  Products  Co.,  Valparaiso,  Ind,  and  vice-president 
oi  RTMA,  oi  which  Mr.  Triplett  is  also  o  director 
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Division,  was  appointed  to  the 
newly  established  position  of  asso¬ 
ciate  director.  He  will  coordinate 
NBS  work  in  the  field  of  ordnance 
research  and  development. 

The  NBS  ordnance  program  is 
concerned  with  research,  develop¬ 
ment  and  engineering  of  electronic 
ordnance  devices — in  particular, 
proximity  fuzes  for  a  wide  variety 
of  weapons.  The  Bureau  serves  as 
a  primary  developmental  facility 
for  the  Army  Ordnance  Corps  and 
through  that  agency  fulfills  needs 
of  the  Army,  Navy  and  Air  Force 
for  particular  electronic  ordnance 
items. 

The  three  divisions  and  their 
chiefs  are:  Division  13,  Ordnance 
Development  Program  A,  with  M.  G. 
Domsitz  as  chief;  Division  16, 
Ordnance  Development  Program  B, 
with  Jacob  Rabinow  as  chief ;  and 
Division  17,  Ordnance  Development 
Program  C,  with  Harold  Goldberg 
as  chief. 


California  IRE  Doings 

Twelve  professional  groups  from 
the  7th  IRE  region  will  have  tech¬ 
nical  papers  read  Aug.  27  to  29 
when  the  1952  Western  Electronic 
Show  &  Convention  will  be  held  in 
the  Long  Beach,  Calif.,  municipal 
auditorium.  WCEMA  and  IRE 
jointly  operate  the  exhibits  and  the 
speaking  program. 

The  groups  are:  airborne  elec¬ 
tronics,  antennas  and  propagation, 
audio,  broadcast  and  television  re¬ 
ceivers  broadcast  transmission 
systems,  circuit  theory,  electron  de¬ 
vices,  electronic  computers,  infor¬ 
mation  theory,  instrumentation, 
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Jmxed  record 

AUTO  CHANGER 


Never  before  has  there  been  a  record 
changer  equal  to  the  B.S.R.  Monarch, 
which  without  doubt  gives  tremendous 
sales  appeal  lo  any  instrument  in  which 
it  is  mounted.  It  includes  all  features 

demanded  by  the  discriminating  listener  and  has  a  styling  and 
colour  that  will  blend  with  any  cabinet  design. 

Simplicity  of  design  guarantees  long  life  and  trouble-free  operation. 
The  controls  consist  of  one  knob  only,  no  levers  to  adjust,  no  loose 
fitments,  no  confusing  adjustments  for  playing  the  increasingly  popular 
T  L.P.  records. 

A  brilliant  new  three  diameter  selector  enables  different  diameter 
records  to  be  played  automatically.  The  machine  thinks  for  you  by 
automatically  adjusting  itself  for  all  three  diameters. 

Quality  of  reproduction  is  unequalled  due  to  the  outstanding  per¬ 
formance  of  the  latest  B.S.R.  reversible  pick-up  cartridge  with  two 
sapphire  styli  for  standard  and  long  playing  records. 

OUTSTANDING  FEATURES 

4^  Automatically  selects  and  plays  IZ*.  10',  and  T  records,  mixed  in 
any  order  at  331,  45,  or  78  R.P.M. 

Changer  automatically  stops  after  last  record,  motor  is  switched 
off  and  pick-up  is  returned  to  rest  position. 

•tF  Carefully  designed  to  reduce  moving  parts  to  the  very  minimum, 
giving  long  trouble-free  life. 

4-  New  turn  over  pick-up  has  extended  range  up  to  10,000  c.p.s.  Self 
compensated  accurately  for  the  L.P.  lower  frequencies  with  the 
Turnover  frequency  at  the  correct  point.  Compliant  enough  to 
take  the  lowest  frequencies. 

A^Operates  on  100/125 — 200/250  volts, 
50  cycles,  A.C.  mains.  Models  avail- 
able  for  60  cycles  A.C.  mains. 
Careful  design  allows  us  lo  deliver  this 
unrivalled  unit  anywhere  in  the  world 
ftm/  at  competitive  prices. 


U.S.  Offices 

149  Broadway,  New  York  6,  N.Y. 

Telephone  Worth  4-4847 
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radio  telemetry  and  remote  control. 

Frederick  Suffield  of  Manhattan 
Beach,  Calif.,  is  chairman  of  the 
papers  committee. 

During  the  three-day  gathering, 
the  7th  IRE  region  will  present  its 
Electronic  Achievement  Award  to 
an  outstanding  electronics  man  se¬ 
lected  by  secret  ballot  of  the  re¬ 
gional  committee.  John  P.  Day, 
junior  past  chairman  of  the  San 
Diego  Section,  will  be  chairman  of 
the  nominations  committee. 


be  responsible  for  obtaining  critical 
materials  for  manufacturers  of  elec¬ 
tronic  components  and  end  equip¬ 
ment  and  solving  other  production 
problems.  Through  the  Electronics 
Production  Board,  representing  all 
defense  agencies  concerned  with 
procurement  and  production  of  elec¬ 
tronic  equipment,  he  will  keep  tabs 
on  the  development  and  production 
of  military  electronics,  and  initiate 
action  to  prevent  production  los.ses 
or  delays. 


NPA  Personnel  Changes 

George  W.  Kenyan  has  resigned  as 
chief  of  the  components  branch  of 
the  National  Production  Author¬ 
ity’s  Electronics  Division,  and  re¬ 
turned  to  the  General  Electric  Co. 
as  a.ssistant  to  the  general  manager 
of  the  Tube  Department  in  Schen¬ 
ectady,  N.  Y. 

J.  A.  Milling,  who  has  been  di¬ 
rector  of  the  Electronics  Division 
of  the  NPA,  on  leave  from  his  post 
as  operating  vice-president  of  RCA 
Service  Co.,  Inc.,  has  resigned  both 
positions  to  become  executive  vice- 
president  and  general  manager  of 
Howard  W.  Sams  &  Co.,  Inc., 


Indianapolis,  Ind.  He  will  be  in  Election  of  Donald  A.  Quarles  as 

charge  of  the  firm’s  expansion  pro-  1952-53  president  of  the  AIEE 

gram  in  behalf  of  Photofact  Publi-  was  recently  announced  at  the  Sum- 

cations  and  allied  enterprises  in  the  mer  General  Meeting  of  the  Insti- 

electronics  field.  tute  in  Minneapolis,  Minn.  He 

Richards  W.  Cotton  has  been  takes  office  as  head  of  the  society  in 

given  a  temporary  leave  of  absence  August. 

from  Philco  Corp.,  where  he  has  Mr.  Quarles  is  president  of 
been  a.ssi.stant  to  the  president  on  Sandia  Corp.  at  Albuquerque, 

special  assignments,  to  accept  ap-  N-  M.,  and  is  a  vice-president  of 

pointment  as  Chairman  of  Elec-  Western  Electric  Co.,  N.  Y.  He  is 

tronics  Production  Board  of  the  De-  former  vice-president  of  the  Bell 

fense  Production  Administration  Telephone  Laboratories, 
and  Director  of  the  Electronics 
Division  of  NPA.  As  Director  of 

NPA’s  Electronics  Division  he  will  Bogue  Expands  Facilities 

To  MEET  the  increased  demand  for 
its  products,  Bogue  Electric  Mfg. 
Co.  is  building  a  new  plant,  its  third 
in  Paterson,  N.  J.  The  new  struc¬ 
ture  will  add  25,000  sq  ft  of  floor 
space. 

The  company  is  a  major  builder 
of  electric  motors  and  generators, 
.selenium  rectifiers,  magnetic  ampli¬ 
fiers  and  automatic  industrial  con¬ 
trols  as  well  as  electronic  and  elec¬ 
trical  equipment  for  railway  appli¬ 
cations. 


NAVY  POSITION  SWITCH 


Six  New  Engineering 
Appointments 

American  Rectifier  Corp.  of  New 
Y'ork  City,  manufacturers  of  large 
industrial  selenium  rectifiers,  has 
announced  the  appointment  of  Sam¬ 
uel  Heller  as  chief  engineer. 

Ultrasonic  Corp.,  Cambridge, 
Mass.,  has  named  William  M.  Pease 
vice-president  and  director  of  engi¬ 
neering,  and  Paul  Travers  chief 
engineer. 

Stanley  Kramer  has  been  pro¬ 
moted  from  project  engineer  for 


Captain  WUlii  H.  Belli,  USN.  (right)  ii  greeted  by  Captain  Frederick  R.  Furth,  USN, 
at  the  NotoI  Reiearch  Laboratory  in  Washington,  0.  C.  Captain  Belts  becomes 
Director  oi  the  NHL.  He  succeeds  Captain  Furth  who  in  turn  relieTes  Captain  Belts 
as  Assistant  Chiei  oi  the  Bureau  oi  Ships  ior  Electronics 
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HIPERSIL  CORES 


M^stindiouse 


NEW  RIBBED  DESIEN 
stabiUzK  cote  perfimaite! 


Latest  in  a  long  line  of  transformer  core  advance¬ 
ments,  ribbed  design  gives  additional  stability  to  the 
inherent  high  level  of  Hipersil^  Core  performance. 

Because  this  improvement  adds  to  the  mechanical 
strength  of  the  core,  it  minimizes  the  possibility  of 
springing  the  sections,  thus  keeps  the  matching  etched 
core  surfaces  in  intimate  contaa.  This  assures  the  best 
in  a  low-reluctance,  low-loss  butt  joint.  Ribbed  cores 
have  the  same  sizes  and  tolerances  as  superseded 
non-ribbed  cores. 

You  can  cut  size,  weight  and  assembly  costs  in  all 
types  of  elearical  and  elearonic  transformers  with 
Hipersil  Cores.  They  combine  highest  permeability 


with  lowest  losses  in  a  wide  range  of  sizes,  for  all 
frequencies  (1  through  12  mil  cores).  Greater  flux* 
carrying  capacity,  increased  mechanical  strength  hel^ 
make  them  the  best  core  on  the  market.  For  specific 
information  on  how  to  apply  them  to  your  produc^ 
write  Westinghouse  Electric  Corporation,  P.  O.  BoS 
868,  Pittsburgh  30,  Pennsylvania.  j.70629 

Is"'  fou  CAM  sc  SURE. ..IP 
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DEPENDABLE 

k  MICRO-SECOND  TIMING 


(continued) 


PLANTS  AND  PEOPLE 


the  Radio  Receptor  Co.  Inc.’s  Com¬ 
munications  Division  to  chief  appli¬ 
cations  engineer  of  the  company’s 
newly  formed  Germanium  Products 
Division.  Also  in  the  new  division, 
Herbert  Friedman,  after  four  years 
with  Columbia  University  as  elec¬ 
tronics  development  engineer,  has 
been  appointed  sales  engineer. 

S.  H.  Van  Wambeck  has  joined 
the  Hammarlund  IMfg.  Co.,  design¬ 
ers  and  producers  of  variable  ca¬ 
pacitors,  all-wave  receivers  and  re¬ 
mote  control  equipment,  as  chief 
engineer.  He  was  previously  di- 


UHEMY 


IN  MEASURING: 

•  VELOCITY 

•  ACCELERATION 

•  DETONATION 

TIME 

•  DOPPLER 

FREQUENCIES 

•  PULSE 

CHARACTERISTICS 


8  MEGACYCLE 
COUNTER- 
I  CHRONOGRAPH 

iBW'PSo  N 


rector  of  research  and  enginering 
for  Knapp-Monarch  Co.  in  St.  Louis 
and  director  of  a  U.  S.  Army  Signal 
Corps  project,  making  studies  of 
special  types  of  radio  receiving 
equipment. 


GREATER  ACCURACY  < 

Th*  UM  of  an  8  m(go<y4l>  crystal  Him  I 
maaturcnwnt  availabl*  U  diroct  ivadia) 

COMPLETE  DEPEI^AElLlW 

To  ofsuro  tho  highott/ijogi^  el  0«p»r 
cewntor  it  utod  of  th^S  megeqrcfo  fro 
do<ado  ceuntort  at  t^  lower  Ir^uVncIi 

DIRECT 

Digitol  regittrotion  nHTtod  te  inddsto 
meant  of  6  Potter  deep^t.  Fracmnal 
3*ttoge  binary  counM^ nrhich  indi^ett 

PROVED  PERFORMANCi^  ' 

Ten  yeort  of  t|#otCt'"in  proving  froundt  and  rMorch  centert  give  cooclutive  evi¬ 
dence  that  Ui^  timptified  circuitry  inherent  in  ihcPotter  Counter-ChronofNipht  pre- 
videt  the  ^mvimum  reti^Wlity  ^r  critical  timing  ^pllcotiont. 

WIDE  APPLicetiON  i 

There  it  e  Potter  Coonter-Chroiiogroph  mode  for  your  tpecific  oppRcotion.  •  • .  High- 
tpe^^gital  recordert  are  ovailable  for  permanent  recording  of  meaturemontt  ol 
r^lt  up  te  150  per  tecond.  '' 


tighett  retolutien  of  time 


Iso  pro|idet 
fittrtfnwnH. 


irword  3-ttage  binary 
le  contervotivo  ute  of 


bblHty,  a  ttrol^ 
oncy;  permitting 


from  1  rnicrotfcend  te  1  second  by 
i\nf  d  microMMnd  ore  rood  from  o 


Companies  Set  Up 
Separate  Divisions 

Fairchild  Camera  and  Instru- 
.MENT  CORP.,  Jamaica,  N.  Y.,  has 
announced  the  formation  of  a  new 
Potentiometer  Division  to  be  de¬ 
voted  exclusively  to  the  develop¬ 
ment  and  manufacture  of  precision 
potentiometers.  The  new  division, 
to  be  located  in  a  recently  acquired 
building  in  Hicksville,  L.  I.,  N.  Y., 
will  provide  completely  integrated 
facilities  for  engineering,  produc¬ 
tion  and  sales. 

The  Gabriel  Co.  of  Cleveland, 
Ohio,  recently  established  the  Gab¬ 
riel  Laboratories  as  a  separate  divi¬ 
sion  of  the  company.  The  Labora¬ 
tories,  formerly  the  engineering 
department  of  the-Workshop  Asso¬ 
ciates  Division,  Needham,  Mass., 
will  serve  as  the  research  and 


MANUFACTURERS  OF 

PREOfniMINID  EUCTRONIC  COUNHRS  •  FREQUENCY  TIRIE  COUNTERS  •  PRESET  INTERVAL  GENERATORS 
HIGH  SPEED  PRINTING  AND  RECORDING,  SHIFT  REGISHRS,  AND  DATA  HANDIING  EQUIPMENT 

SEE  US  AT  BOOTH  1101  WEST  COAST  I.  R.  E.  SHOW 
AND  NATIONAL  INSTRUMENT  EXHIBIT,  BOOTH  414,  CLEVELAND 
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SIDED  COVERAGE 


CBfBDC 


(contifiMd) 


development  center  for  all  Gabriel 
divisions,  both  automotive  and 
electronic. 


PROVIDES  YOU  WITH  THE 
WORLD'S  FINEST  PRECISION 


GE  Expands  in  South 

The  General  Electric  Co.  recently 
opened  a  new  $6,000,000  electronic 
tube  plant  near  Oxford,  three  miles 
south  of  Anniston,  Ala.  Total  floor 
space  is  more  than  160,000  sq  ft  and 
current  employment  is  about  300. 
By  next  year  the  plant  will  employ 
an  estimated  2,000  people  in  the 
production  of  miniature  glass  re¬ 
ceiving  tubes  for  radio,  television 
and  a  wide  variety  of  other  com¬ 
munications  and  industrial  equip¬ 
ment. 

The  plant  marks  another  step  in 
GE  expansion  in  the  south.  The 
company  has  plants  in  Owensboro, 
Louisville  and  Lexington,  Ky.,  and 
Jackson,  Miss.,  and  recently  an¬ 
nounced  plans  for  a  transformer 
plant  at  Rome,  Ga. 

Besides  the  Anniston  Tube 
Works,  six  other  GE  tube  manu¬ 
facturing  plants  are  in  operation  in 
Owensboro,  Ky. ;  Tell  City  and 
Huntingburg,  Ind. ;  Schenectady, 
Syracuse  and  Buffalo,  N.  Y. 
Another  plant  in  Scranton,  Pa.,  is 
being  converted  to  tube  production. 


CUBIC  MICROWAVi  ENCINEERS-iptciolitlt  in  th* 
fl*ld  sine*  Ih*  incDption  of  Rwdor  in  World  Wor  M 
—  tiorl  with  tioctronic  probitms  ond  idoot,  ond 
convort  thorn  into  tho  most  occuroto  procision>built 
oloctronic  instruments  ond  equipment!  We  welcome  inquiries^not  only  in  connection 
with  our  ropidly  developing  list  of  products— 'OS  represented  below  — but  on  ideos, 
problems,  or  design  of  microwove  ossemblies  of  your  own  specificotion  you  moy 
wont  developed  ond  produced. 


portoble  .  • .  for  lob  ond  field  use  ...  to 

meosure  absolute  microwave  power. 

Frequency  Ronge:  2600  MC 

to  26500  MC 

Mox.  VSWR:  1.1 

Mox.  Peok  Power:  600  KW 


COAXIAL 

CALORIMETRIC 

WATTMETER 


Weslinphonse  Names 
Two  Executives 

Jay  M.  Allen  has  been  named 
manager  of  manufacturing  and  Ri¬ 
cardo  Muniz  has  been  appointed 
superintendent  of  manufacturing 
at  the  Westinghouse  Television- 
Radio  Division  plant  in  Sunbury, 
Pa. 

Mr.  Allen,  formerly  superin¬ 
tendent  of  production,  had  previ¬ 
ously  held  executive  positions  at 
Federal  Telephone  and  Radio  Corp., 
RCA,  Erie  Resistor  Corp.  and 
Stewart  Warner  Corp. 

Mr.  Muniz  comes  to  this  assign¬ 
ment  from  the  Trad  TV  Corp. 
where  he  was  vice-president  and 
operations  manager.  He  has  previ¬ 
ously  held  executive  posts  at 
DuMont,  Radio  Navigational  In¬ 
strument  Corp.  and  Mun.ston  Mfg. 
and  Service  Co. 

The  appointments  are  part  of  a 
1  general  staff  reorganization  and  in- 
^  crease  in  the  overall  company  ex- 
,  pansion  program  in  tv  and  radio. 


Fruqutncy  Rang*:  200  MC  to  3000  MC  — Mox.  VSWR:  1.5  ovor  rongo  — Max.  Peak  Powor: 
1  H"  Coaxiol  rating 

___  MICROWAVE  (X-BAND) 

4  PULSE  MEASURING 
Si  ^  WATTMETER 


for  mcofturing  pook  powor  of  microwovt 
puittft  from  iignol  gontrotors  or  rodor  tyttomi. 


ELECTRONIC  DIRECT- | 
READING  PHASE  METER  P 

Frequency  Range:  20  to  50,000  cycle* 
0-360  degree* 


Shown  ot  left  ore  o  few  of  our 
ttondord  microwove  components 
ovoiloble  ot  cotolog  items.  Speciol 
purpose  wove  guide  ossemblies  de- 


be  produced. 
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Mc6RAW-HILl  PUBLICATIONS 


Now  you  can  expedite  your  research,  develop¬ 
ment,  and  test  programs  with  the  AUTOGRAF 
—  a  precision  recoraer  that  automatically  ploa 
curves  showing  relationship  between  a  dependent 
and  an  independent  variable.  Through  two  re¬ 
balancing.  servo-actuated  recording  axes,  the 
AUTOGRAF  draws  cartesian  coordinate  graphs 
from  any  data  that  can  be  reduced  to  electrical 
form.  You  save  the  time  it  would  ordinarily  take 
to  read  meters,  collate  data,  transfer  data  to  grid, 
draw  in  curves. ..The  AUTOGRAF  does  all  this 
work  for  you,  plotting  the  data  simultaneous¬ 
ly  with  occurrence  of  the  phenomenon  being 
studied.  Too,  the  AUTOGRAF  draws  related 
curves  in  families  as  fast  as  input  information  can 
be  altered.  Without  any  additional  steps,  once  a 
test  is  run,  you  have  in  hand  a  complete,  accurate, 
pen-and-ink  graph, drawn  on  a  standard  SVi'xl  1' 
sheet  of  paper,  ready  for  study.  Ale,  notebook,  or 
reproduction. 

SPECIFICATIONS:  —  Two  independent  servo-actuated  re- 
cordina  axes:  input  free  of  ground,  a  Recording  speed, 
both  axes,  I  second  for  full  scale  travel,  a  Scales:  froas 
U.y  millivolts  up  to  0-100  volts,  both  axes,  a  Full-range 
xero  set  on  either  axis  -  plots  data  in  any  desired  quadranK 
a  Sensitivity  —  200,000  ohms  per  volt,  S  microamperes 
drain  for  full  scale,  a  Sixe  and  weight;  13*  x  13*  x  10"; 
33  lbs.  a  Self-contained;  operates  from  113  volt  60  cycle 
line,  H3  watts. 


=IV10SELEY= 

1  >  FRANCIS  L.  MOSELEY 

I  complelt  ,  jjjg  PALMAS  AVENUE 

y  LOS  ANGELES  18,  CAUFORNIA 


SIGMUND  COHN  CORP. 

south  COlUVBUS  AVlSUf  •  MOUN^  VUNON  SIA  rO»» 


mkiwi 

THIS  riLLOW  IS  TIAINO  IN  YOL'g  gl'SINUS.  Hit 
main  duty  is  lo  travel  the  country  —  and  world 
—  penetrating  the  plants,  laboratories  and  inan- 
agensenl  connrils  ,  .  .  reporting  back  lo  yon 
every  signiAranl  innovation  in  lecbnology,  sell¬ 
ing  tactics,  management  strategy.  Be  functions 
as  yonr  all-seeing,  all-hearing,  all-reporting 
hnainess  commnnications  system. 

THi  MAN  wt  MEAN  IS  A  coMPOsiTg  of  the  edi¬ 
torial  staR  of  this  magasine.  For,  obvionsly,  no 
one  individual  could  ever  accomplish  such  a 
vaet  hnsiness  news  job.  It's  the  result  of  many 
qaaliAed  men  of  diversiAed  and  specialised 
talents. 

ANg.  THlgg'S  ANOTHSg  SIM  TO  THIS  “cOMPOStTg 
MAN,”  another  complete  news  service  which 
romplemenls  the  editorial  section  of  this  maga¬ 
sine  —  the  advertising  pages.  It's  been  said  that 
in  a  hnsiness  publication  the  editorial  pages 
tell  “haw  they  do  it”  —  “they”  being  all  the 
industry's  front  line  of  innovators  and  improv¬ 
ers— and  the  advertising  pages  tell  “with  what.” 
Each  iMne  unfolds  an  industrial  exposition  be¬ 
fore  yon  —  giving  a  ready  panorama  of  np-to- 
data  tools,  materials,  equipment. 

SUCH  A  "man”  is  on  tovs  FATgoix.  Be  sore  lo 
“listen”  regularly  and  carefully  to  the  practical 
bnsioesa  information  he  galbers. 


TVPICAl  RIOITINO 
ARRIICATIONS: 

Currant/Voltogo 
Lift/Orng 
Speed /Torque 
Magnoliaotion 
Fraquancy  rasponsa 
Analog  computer  output  curves 
Tomporaturo/Prassuro 
Strass/Strain 

Transistar  and  Dioda 
charactaristks 

Magnatic  ampliRar,  input/eutput 
Tomporatura/Activity 
X-(I)T 


TRANSISTORS 


In  lino  with  our  spackiliialion  in 
wira  for  now  applications,  wg  pro- 
duca  wires  of  composition  suitable 
for  the  manufacture  of  Transistors; 
including  GAUIUM  GOLD  and 
ANTIMONY  GOLD.  These  alloys 
have  been  mode  to  All  a  specific 
need  arising  from  new  develop¬ 
ments  In  this  field. 

Other  wires  we  make  regularly 
for  similar  application  are 
PHOSPHOR  BRONZE,  bare  or 
electroploted,  and  PLATINUM 
Alloys  produced  to  meet  rigid 
specifications  of  tensile  strength, 
site  and  straightness. 


A^UTOGRAF 


a  generol  purpose,  wide  range,  portable 
universal  X  (f)Y  graphic  recorder 
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NEW  BOOKS 


Ru«lio  Antenna  Engineering 

By  Edmund  A.  Laport.  McGraw-Hill 
Book  Co.,  1952,  563  pages,  $9.0U. 

This  book  is  a  practical  treatment 
of  antennas  for  frequencies  up  to 
30  me  and  down  to  30  kc.  In  addi¬ 
tion  to  considerinj?  the  antenna 
problem  proper,  the  author  also 
discusses  the  many  other  consider¬ 
ations  which  are  directly  related  to 
the  radiating  structure  proper. 
These  considerations,  which  are 
jrenerally  illustrated  by  concrete  ex¬ 
amples,  include:  coupling  networks 
and  feed  systems,  ground  systems, 
problems  of  voltage  breakdown  on 
wires  and  insulators,  propagation 
phenomena,  methods  of  array  con-  ; 
struction  and  transmission  line 
problems. 

The  standard  problems  of  radia¬ 
tion  pattern  analysis  and  deter¬ 
mination  of  the  input  impedance  of 
antenna  elements  have  not  been 
slighted,  by  any  means.  Methods 
of  designing  arrays  to  produce 
given  coverage  diagrams  are  dis¬ 
cussed  in  detail.  Computation  of 
the  input  impedance  taking  into 
account  the  mutual  impedance  is 
also  discussed.  Most  of  the  design 
formula  have  been  given  without 
I  proof,  since  the  book  is  intended  to 
I  help  nonspecialists  with  .some  of  the 
j  ordinary  antenna  problems  that  oc¬ 
cur  in  practice.  This  represents  no 
i  great  omission  since  a  substantial 
number  of  books  on  antenna  theory 
^  and  allied  topics  have  appeared 
within  the  past  decade. 

Mr.  Laport 's  book  consists  of  six 
chapters,  the  first  three  of  which 
respectively  treat  1-f  antennas,  m-f 
I  broadcast  antennas  and  h-f  anten- 
.  nas.  These  chapters,  which  com- 
pri.se  the  first  two-thirds  of  the 
book,  are  mainly  concerned  with  the 
'  antenna  problem,  although  the  as.so- 
;  dated  topics  have  not  been  neg¬ 
lected.  The  last  three  chapters 
^  respectively  treat  r-f  transmission 
lines,  graphical  synthesis  of  im¬ 
pedance-matching  networks  and 
logarithmic  potential  theory.  The 
i  book  closes  with  a  collection  of  ap¬ 
pendixes,  half  of  which  are  a  collec¬ 
tion  of  numerical  data  useful  in 
antenna  design. 

I  The  reviewer  has  only  two  minor 


4  to  100  contacts 


MODEL 

R-210 


POSITIVE  POtAtIZATION  •  ElOAT- 
INC  CONTACTS  •  PRECISION  MA. 
CHINED  CONTACTS  •  VIMATION 
PROOF  •  MINERAL  FILLED  MELA¬ 
MINE  BODY  •  FLAME  RESISTANT  • 
HI-DIELECTRIC  AND  MECHANICAL 
STRENGTH 


MODEL 

R-310 


MEETS  MIL-M-10304 
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•  Mechanism  suspended  by  internal 
live  rubber  ring  mounts  for  maxi¬ 
mum  shock  displacement  and  pro¬ 
tection. 

•  External  live  rubber  grommet  for 
shock  mounting  with  interlocking 
part  of  front  bezel  eliminates  gloss 
breokoge  and  bezel  distortion. 

o  Water-tight  seal  to  panel  provided 
by  rubber  grommet. 

•  Glass  to  metal  seal  for  perfect  her¬ 
metic  sealing. 

•  Drawn  steel  case  with  heavy  cad¬ 
mium  plate  provides  high  degree 
of  magnetic  shielding. 

•  High-grade  fusion  seals  for  ter¬ 
minals  and  window  glass  with¬ 
stand  thermal  shock  of  extreme 
temperature  changes. 

•  Rugged  glass-to-metal  seal  termi¬ 
nals  withstand  a  3000  volt  break¬ 
down  test  under  extreme  humidity 
conditions. 

•  Entire  mechanism  has  complete 
ruggedized  construction  for  high 
shock  and  vibration  resistance. 
Ranges  from  2S0  microamperes  to  8 
milliomperes  D.C.  available  for  imme¬ 
diate  delivery  in  2'/V'  size.  Other 
ranges  in  2'/V'  and  i'/i"  being  sub¬ 
mitted  for  government  approval. 

.  A  reguett  on  cempony  letter- 

head  to  Dept  M-N  will  pet  yee 
en  eer  mailing  list,  and  Wing 

fm  yen  BULLETIN  MOC. _ 


VOLTAGE  BREAKDOWN 
(See  level  normal 

humidtiy)  . 34 

CURRENT  RATING . 

CONTACT  SIZE  30  I 

EFFECTIVE  CREEPAGE . 

MECHANICAL  SPACING 


Hevogonol  type  ■«  provided 
with  poeitive  pelorisation 
ond  a  Vibration  Ring  ond 
Spring  with  detent  locking 
action.  Veltogo  breakdown 
et  See  level  normal  humid¬ 
ity.  -  1400  V.  RMS. 
CATALOG  WITH  COMPLETE 
DETAILS  -  AVAILABLE  ON 
k  REQUEST.  TO  OEPT.E-B 
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THE  H.  I.  THOMPSON  COMPANY 

1729  CORDOVA  STREET 
LOS  ANGELES  7,  CALIF 


PRECISION  POTENTIOMETER 


CORNELL  PRECISION  POTENTIOMETER,  on  in¬ 
strument  of  perfection  and  compact  design  incor¬ 
porates  many  features: 

e  Anodized  Aluminum  case,  precision  machined 
from  solid  stock.  Fully  enclosed,  from  5  to  200,000 
ohms.  Accuracy  up  to  0.1%.  Linear  or  non-linear 
resistance  elements  to  meet  your  requirements. 
Centerless  ground  stainless  steel  Ball-E>earings  at 
each  end.  Paliney  precious  metal  contact.  Low 
Torque  1  oz  inch.  Long  life  in  excess  of  one  million 
cycles.  Silver  plated  Terminals.  Accurate  phasing 
of  individual  units.  Ganging  if  desired.  Also  built 
to  individuol  specifications. 


for  efecfron/cs 


CORNELL 


PRECISION  RESISTORS 


In  electronics  —  fur  insulation  against  heat, 
flame,  moisture  and  grounding  —  use  re- 
FRASIL.  A  refined  fibrous  silica  product, 
REFRASiL  applications  are  virtually  unlim¬ 
ited:  An  ideal  insulation  for  power  equipment 
. . .  electric  muffle  furnaces . . .  soldering  iron 
healing  elements ...  electric  heating  mantles, 
rheostats ...  and  for  thermocouple  lead  wire 
covering.  If  insulation  is  your  problem  — 
specify  REFRASIL — the  most  versatile  product 
of  its  kind  in  use  today  in  many  industries. 


Standard  &  Non-inductive  Fixed  Wire- 
Wound  to  Mill  specifications.  Accuracy  1% 
to  0.1%. 


Bulletin  on  request. 

CORNELL  ELECTRONICS  CORPORATION 

Designers  A  Manufacturers  Of 

PRECISION  RESISTORS.  LINEAR  &  NONLINEAR  PRECISION  POTENTIOMETERS 
40-33  MAIN  AVENUE,  DOUGLASTON,  N.  Y. 

BAyside  4-2337 


A  (hemicol  resistance  of  pure  silica 
A  Resists  temperatures  up  to  1800*  F. 
A  Low  thermal  conductivity 
A  Fiber  diameter  .00020  .00040  in. 

A  Specific  heat  .19 
A  Thickness  .14-.15  in. 

A  Surface  density  .05  lb./ sq.  ft. 


Electro-Tech  maintains  one  of  the  largest  and  most  com* 
plete  stocks  in  the  country  of  electrical  meters*  instru¬ 
ments  and  industrial  control  equipment— representing 
over  250  top  lines. 

Ye$,  evr  worafiovsa  U  bulging  with  $fandortl  gtocks  of 

Cownftrt  SeUneids  Te99l«  Swifchts 

Ponal  Matars  Tochemafart  Shunts  (Elactricol) 

Trontfermars  Tharmomafars  Maggars 

Swtfchbaord  Matars  Tharmastots  Selaneid  Volvat 

Micro  Swltchas  Ractifiart  Pyrematars 

Photo  Elactric  Equipment  Rhaostots  Multimatars 

Raleys  Timers  Oscilloscopas 

end  Loborotory  Sfonderd  Instruments 
In  addition*  we  manufacture  and  stock  Special  Test  Equip¬ 
ment  a  Efactric  Haoting  Unilt  •  Currant  Tramformers  • 
Pyrematars  a  Tharmocouplas  •  Ractitiars. 


Light  and  verMtik,  REtkASiL 
is  supplied  in  ntanv  forms,  s$ 
Ulustrsted.  to  rm^  virtusUv 
toy  insulation  ne«d- 


CONSMTATION  SDrVKE  cloth  cordage 


Mail  this  ad  with  your  letter¬ 
head  to  nearest  Kefrasil  Rep¬ 
resentative  for  conauhation 
service  —  at  no  charge. 


SLEEVING 


Our  laboratory  is  available  for  re¬ 
pair  work,  rescaling,  recalibration 
and  special  calibration  of  your  elec¬ 
trical  and  industrial  instruments. 
Often  months  arc  saved  by  rescal¬ 
ing  and  calibrating  stock  instru¬ 
ments  to  your  specifications. 


*Thg 

•ndujfri,, 

“•'King  Guid, 
Our 


fOR  SPEED 

VVif.  — Cod.  «OI 

Tolotypc  — NT  1-2^ 

BArclay  7-' 


Rhone 
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for  HARMONIC  TROUBLES 


(cofifm«i«4) 


comments  to  make  regarding  this 
text.  The  first  is  in  connection  with 
the  sections  on  the  suppression  of 
the  secondary  lobes  in  broadside 
arrays.  Here,  the  author  shows 
how  secondary  lobes  can  be  reduced 
by  pattern-splitting  techniques  and 
also  by  the  use  of  binominal  current 
distributions.  However,  no  discus¬ 
sion  is  given  of  Dolph’s  theory  of 
current  distributions  that  produce 
the  TschebychefT  type  of  pattern  in 
which  the  relationship  between 
beamwidth  and  side-lobe,  level  has 
been  optimized.  This  technique  has 
proved  quite  useful  in  the  design  of 
linear  arrays  at  microwave  fre¬ 
quencies  and  could  well  prove  use¬ 
ful  in  designing  high-frequency 
curtain  arrays.  The  second  com¬ 
ment  is  with  regard  to  the  author’s 
preference  for  the  rectangular 
transmi.ssion  line  chart.  In  recent 
years,  the  Smith  chart  type  of 
circle  diagram  has  found  essentially 
universal  acceptance  for  working 
impedance  problems  so  that  a  brief 
discussion  of  its  form  and  uses 
would  have  been  appropriate. 

On  the  whole,  the  book  does  an 
excellent  job  of  treating  its  subject 
a"d  should  be  of  great  use  to  those 
who  are  concerned  with  antenna 
problems  in  the  frequency  range 
below  30  me.  The  book  is  well 
organized  and  easy  to  read.  Not 
the  least  of  the  book’s  merits  is  its 
large  collection  of  photographs 
showing  the  details  of  construction 
of  numerous  antenna  arrays  and 
transmission  line  systems. 

Mr.  Laport  is  to  be  commended 
for  having  made  available  his 
wealth  of  experience  in  practical 
antenna  design. — Henry  Jasik, 
Axsinfant  Supervising  Engineer, 
Antenna  Section,  Airborne  Instru¬ 
ments  Laboratory,  Mineola,  N.  Y. 


Model  844 
Low  Pass  Filter 


•  Suppression  of  low-order  harmonics  in  transmitters  operating  below 
400  me  is  the  prime  function  of  Model  844  Low  Pass  Filter.  ^0  db  or  more 
attenuation  of  2nd  to  5th  harmonics  of  transmitters  operating  between 
225-400  me  is  afforded.  Insertion  loss  and  VSWR  are  very  low  thruout  the  pass 
band.  Teflon  insulation  and  rugged  construction  thruout  assures  reliability. 

FRIQUINCT  RANOt-po»  bond  0-400  me.  CONNECTORS -Typ*  N.  Or*  mol*  and  on* 
Stop  bond  500-2000  me.  f*mol«.  Filter  it  r*v*rtibl*  with  tpool  retultt. 

POWER  RANGE- 150  wotttmotimum.  ATTENUATION  -  post  bond-^db  or  Utt 

IMPEDANCE- 50  ohmt.  VSWR  better  thon  1.JS  below  400  me.  Stop  bond-40db  or  more 
thru  post  bond.  500  to  2000  me. 

PHYSICAL  DIMENSIONS  -  5  V  H  x  5'  W  x  1*.  Weight  -  12  ot. 


1800  EAST  38TN  ST. 
CLEVELAND  14, 
OHIO 

Wett  Coott: 
NEEIT  ENTERPRISES 
N0U*W000  4*,(Al. 


EVERY  DESIRABLE 
CHARACTERISTIC 


•  SmollMt  in  tUo* 

•  Soolod  in  Silicon*. 

•  100%  imponriou*  to  moiituro  and  salt  sproy. 

•  CompUt*  woldod  conitruction  from  tormined  to 
torminal. 

•  Tomporoturo  coolficiont  0J)0002%  por  doqroo  C. 

•  Bern?**  from  .05  Ohms  to  55.000  Ohms,  dopsnd- 
ing  on  typo. 

•  Toloronco  .1%.  .5%.  1%.  3%,  and  5%. 

•  RH  Typos — Silicons  soolod  in  a  dio-cast,  black 
anodiliod  radiotor  Unnod  housing  and  mounts 
on  sub-ponol  for  maximum  hoot  dissipotion. 

o  Prompt  DoliTory. 

•  Lot  us  quoto  on  your  immodioto  noods. 

Phono,  wiro  or  writs  Goorgo  Risk 
Tolophon*  2130—2500  13th  Street 
For  Pric*  S  Dellvory 
(Ws  site  nsnefseters  dssetitsd  torbos  rwictsn) 


Type  RS-10 


Eleolrioal  Measurements 

By  Forest  K.  Harris,  Sational 
Hureau  of  Standards.  John  Wiley  & 
Sons,  Inc.,  784  pages,  $8.00,  1952. 

Although  numerous  books  on  the 
general  subject  of  electrical  meas¬ 
urements  have  been  written  in  the 
la.st  few  years,  this  volume  by  Dr. 
Harris  of  the  Bureau  of  Standards 
appears  to  be  outstanding  in  its 
completeness  in  many  respects.  It 
is  the  first  book  on  electrical  meas- 


320 


August,  1952— ELECTRONICS 


r 


’ 


MICRO 


MOLDED  OR  fABRICATED  TYPES 
TOR  LOWEST  POSSIBLE  COST 


ONE  PIECE  ELECTRO-PLATED 
TYPES  FOR  EXTREME  ACCURACY 


Advertisers 


On  the  Frontiers  of  Design  You'll  Find 
Micro  Ground  Miniature  Ball  Bearings 

Where  instrumentation  and  other  delicate 
V  mechanisms  call  for  the  last  refinement  in 
saving  weight,  space  and  friction,  the  chances 
are  good  that  Micro  bearings  are  part  of  the  picture. 
America’s  first  and  only  tally  iroand  miniature  ball 
bearing.  Micro  offers  85  sizes  and  types  with  to 
Vs"  O.D.  and  in  tolerance  ranges  of  ABEC-5  and  above. 
They  provide  all  the  precision  advantages  which  are 
possible  only  in  a  ground  bearing,  yet  they  actually  cost 
less  than  comparable  unground  miniatures. 

Write  for  Technical  Svlletin  No.  SO 


There  are  a  good  many  adver¬ 
tiser,  using  KI.ECTRONICS 
who  should  also  be  advertising  in 
MCI.EOMCS. 

Particularly  in  instrumentation 
and  laboratory  equipment,  there 
is  a  cross-over  of  use  in  the  elec¬ 
tronic  and  in  the  nuclear  held. 

But.  there  is  very  little  cross¬ 
over  in  the  subscrilier  lists  of  the 
two  publications  —  a  matter  of  a 
few  percentage  points. 

It  is  quite  possible  that  you  are 
doing  an  effective  presentation  of 
your  priMliicts  and  abilities  in  this 
excellent  issue,  but  are  missing 
such  presentation  before  one  of 
the  fastest  growing  helds  in  the 
country's  history  — the  field  of 
atomic  energy. 

The  sales  representatives  of 
ELECTKONTCS  are  also  the  sales 
representatives  of  NLCI.EO.MCS. 
They  have  much  evidence  ixiinting 
to  the  opiMirtunities  in  this  great 
NEfX  field.  .\sk  them  to  show  you 
what  your  potentials  can  be. 


New  Hompclilr* 


S  Main  StrMi,  f •tarborewf  k,  N.  M. 


Auemblics  ol  thde  types  can  be  supplied  at  low  coat. 
Quality  it  tb«  hi(h«tt  io  th«  ioduttry.  Dimanaiooal 
accuracy  and  other  charactarittict  ar*  cxcelWat  and 
these  units  are  highly  recommended  for  instruments 
such  as  synchros. 


Wherever  extreme  dimensional  preciSMO.  accu* 
rate  concentricity,  and  high  dielectric  Qualities  are 
required  the  eiectrtHdeposition  method  is  recomw 
mended  .  e .  the  production  of  which  is  licensed 
under  an  exclusive  arrangement  with  the  Electro 
Tec  Corporation.  This  well-known  process  is  most 
satisfactory  for  miniatures  and  sub-miniaturee 
down  to  .03S*  diameters. 

ULTRA-MODERN,  COST  REDUCING.  NEW  PRODUC¬ 
TION  FAClLiTlES>>The  lost  word  i«  Rleel,  eeeip- 
ment  end  skilled  pefsonaei  ere  grouped  here  te 

iT^  **^**'***  •* 


A  Mr(praw-Hill  Ptibliralion 
330  WeM  t2nd  St. 

New  York  36,  N.  Y. 


CALL.  WRITE  OR  WIRE  TODAY  FOR 
QUOTATIONS  ON  YOUR  REQUIREMENTS 


it’s  easy 
to  bena 


(continued) 


urements  to  make  reference  to  cur¬ 
rently  available  instrument  stand¬ 
ards  such  as  the  American  Standard 
C39.1  for  Electrical  Indicating  In¬ 
struments.  There  is  considerable 
discu.s.sion  on  this  and  other  stand¬ 
ards,  and  of  parallel  importance  is 
the  di.scussion  on  how  to  write  spec¬ 
ifications  for  the  instrumentation 
required  for  any  particular  electri¬ 
cal  project. 

The  first  chapter  on  the  art  of 
measurement  appeals  enormously 
to  this  reviewer  because  of  the  very 
pertinent  discussion  on  accuracy 
and  experimental  errors.  The  point 
is  well  made  that  the  order  of  ac¬ 
curacy  of  the  several  components 
in  the  measuring  system  should  be 
the  same;  a  low-accuracy  link  in  the 
chain  may  spoil  the  whole  result, 
but  by  the  same  token  a  too-precise 
element  requiring  excessive  manip¬ 
ulation  leads  to  no  greater  accuracy 
in  the  end.  The  discussion  of  ran¬ 
dom  errors  and  root-mean-square 
deviation,  the  so-called  standard 
deviation,  is  rarely  found  in  books 
of  this  type  and  an  understanding 
of  this  philosophy  is  most  helpful. 

The  section  on  laboratory  prac¬ 
tices  should  be  read  by  everyone 
involved  with  laboratory  work ;  any¬ 
one  who  has  burned  out  an  instru¬ 
ment  or  a  circuit  component  will  be 
doubly  interested  in  the  pertinent 
comments  as  to  the  use  of  protective 
resistors,  the  order  of  making  con¬ 
nections,  applying  potential  and  the 
like. 

The  chapter  on  electrical  units  is 
excellent,  giving  some  brief  history 
as  to  the  basis  of  the  International 
Units  used  until  a  few  years  ago, 
and  the  new  Absolute  Units  with 
their  conversion  factors  from  those 
used  previou.sly.  It  is  noted  that 
there  is  no  discussion  of  any  special 
parameters  commonly  used  in  elec¬ 
tronics  and  high-frequency  work, 
and  the  book  thus  appears  to  be 
rather  definitely  limited  to  power 
fretpiencies  except  as  the  extension 
to  high  frequency  may  be  made 
directly. 

Direct-current  instruments  are 
discussed  in  great  detail,  starting 
with  galvanometers  which  are  dis¬ 
cussed  through  the  various  pha.ses 
of  design  and  including  the  equa¬ 
tions  of  motion,  response  time  and 
damping.  There  is  a  considerable 
di.scussion  of  .sensitivity  limits. 


by  the  originators  of  "Die-less  Duplicating" 

This  insiruitive  and  auihoritative  b<x>klet  will  quickly  prove 
itself  indispensable  wherever  bending  is  done  or  is  needed.  It 
brings  you  a  veritable  gold  mine  of  tested,  authentic  bending 
methods  applicable  to  any  rotary  type  bender.  Tbe  proper 
bending  technique  may  frequently  offer  a  new  approach  to 
an  old  problem  by  simplifying  product  design  and  cutting 
production  costs. 

The  exact  methods  of  producing  various  types  of  bends  in  a 
wide  range  of  materials  are  illustrated,  step  by  step,  with 
over  90  diagrams  and  charts  together  with  valuable 
_  t(M>ling  suggestions. 

.V/  You'll  want  a  copy  .  ,  . 

I  >  illjMlIltt  Mail  your  roquosf  today. 


INOTCHBK  JmiUCHCS  HMNOteS 


TUNGSTEN 
MOIYIOENUM 
NKKEl 
NICKEl-CUD 
COPPER 
ond  AUOYS 


Your  produets  con 
only  be  as  good  as 
the  parts  you  put 
into  themi 


SEND  US  YOUR  BLUEPRINTS  or 
SPfCtflttTIONS  TOR  QUOTATIONSI 
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Smnd  for  Yoor  Copy  of  This  ln$ytaHon 
AtatorlaU,  WIro  and  WIro  Markorg 
CharaeforUtlcM  Manval 


If  th«  harmful  tlf^ctt  of  oil,  9r«0M  oimI 
lunligM,  olkolio  fluids  and  acids  art  handicapping 
your  wiring  work,  ba  sura  to  invastigata  Turbo 
products,  thay  ara  dasignad  and  constructad 
on  an  unusually  diffarant  principla  and  offar 
many  advantagas  not  found  in  othar  typas 
of  wira  and  cabla  insulation  matarials. 

This  booklat  on  Turbonics  includas  installation 
drawings,  photographs,  bluaprints  and  dascriptiva 
suggastions  for  futura  planning  incorporating 
naw  basic  principlas.  You  will  banaftt  from  tha 
improvad  **as  ratad*'  charactariitics  of  modarn 
alactrical  and  alactronics  insulating  matarials. 
tVr/fa  for  yoor  fraa  copy  ,  .  .  Enginaaring  Oapt.  A 

for  Tho  Most  ffaliobfa  Parformonca  ta  Sara 
Tko  UAND  Noma  IS  ON  All  Yoor  flartrlcof 
A  ffoctroolc  fnsofotlnf  Motarlafs«  Mfira#  omd 
WIro  Morhars. 


r’  Specialists  in  SMALL  quantities 

of  custom  built  transformers 
from  milliwatts 
to  50  KVA,  single 
p  polyphase — 
designed  and 
manufactured  to 
best  meet  your 
exact  requirements. 


dlanSaJiKnitnHl 

ai  bvit  to  Hto 
hlghmO  ttoacfardb 


Ntver  b«for«  o  value  like  this  new  2-KW 
bench  model  "Bomborder"  or  high  fre¬ 
quency  induction  heater  ...  for  soring 
time  ond  money  in  surface  hardening, 
broxing,  soldering,  onneoling  ond  many 
other  heat  treating  operations. 

Simple  .  .  .  Easy  to  Operate  .  .  . 
Economical  Standardixation  of 
Unit  Mokes  This  New  Low  Price 
Possible. 

This  compact  induction  heater  saves 
space,  yet  performs  with  high  efficiency. 
Operates  from  220-volt  line.  Complete 
with  foot  switch  and  one  heating  coil 
mode  to  customer's  requirements.  Send 
samples  of  work  wanted.  We  will  ad¬ 
vise  time  cycle  required  for  your  par¬ 
ticular  iob.  Cost,  complete,  only  $650. 
Immediate  delivery  from  stock. 

Scientific  Electric  Electronic  Heaters  are 
mode  in  the  following  ranges  of  Power: 
l-2-3Vi-5-7V4-10-12V4-15-18-25-40-60- 
80-100  2S0KW. 


“S”  CORRUGATED  QUENCHED  GAP  CO. 

107  Monroe  St.,  Garfield,  N.  J. 


Here  .  K.» 

rURBON 


turbonics 


BRAND 

Dept.  E-$,  WillimantiCp  Connecticut,  U . : 

TURBO  Inawletad  Wires  •  Wire  Mnriran  •  Ixtrwdad 
Vemitliad  Setw^ad  Slaavlng  end  TnWng  •  Cm 

SALES  REPRESENTATIVES  IN 


★  TRANSFORMERS 

★  SATURABLE 
REACTORS 

★  ELECTRONIC 
DEVICES 


Flectram 


MFC.  CO. 


1901  CLYBOURN  AVENUE  •  CHICAGO  14,  ILLINOIS 
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Another  achievement  in 
potentiometer  design  by 
HillPOT,  world’s  largest  manu¬ 
facturer  of  precision  potentiometers 


NiW  BOOKS 


along  with  several  excellent  tabula¬ 
tions  of  the  sensitivities  of  galva¬ 
nometers  commercially  available. 

Proceeding  with  indicating  in¬ 
struments  there  is  a  discussion  of 
springs,  bearings,  scales  and  point¬ 
ers  and  magnetic  systems,  all  of 
which  may  be  of  more  interest  to 
the  instrument  manufacturer  than 
to  the  user  who  is  rarely  in  a  posi¬ 
tion  to  modify  any  such  items  in  his 
laboratory  equipment.  Neverthe¬ 
less  a  general  picture  of  what  is  in¬ 
volved  may  be  of  some  value  in  a 
better  understanding  of  instrument 
physiology. 

The  potentiometer  (not  a  circular 
rheostat!)  is  considered  in  great 
detail  and  many  types  are  shown 
which  are  rarely  seen  in  the  modem 
laboratory.  This  section  of  the 
book,  along  with  the  discussion  of 
standard  cells,  is  perhaps  of  more 
use  to  those  involved  with  instru¬ 
ment  calibration  and  maintenance 
than  to  the  engineer  with  a  pressing 
problem  in  electronics.  Neverthe¬ 
less,  the  potentiometer  approach  to 
measurement,  effectively  a  balance 
or  substitution  method,  is  a  power¬ 
ful  approach  and  one  which  fre¬ 
quently  can  be  used  in  r-f  measure¬ 
ments  where  a  thermoelement  or  a 
bolometer  can  convert  the  end  re¬ 
sult  into  d-c  phenomena. 

The  section  on  resistors,  includ¬ 
ing  decade  boxes,  is  quite  valuable 
and  there  is  a  considerable  discus¬ 
sion  of  the  time  con.stants  of  resis¬ 
tors  which  should  be  important  in 
resistance  measurements  at  higher 
frequencies.  Bridge  methods  are 
similarly  discu.s.sed  and  again  will 
find  considerable  utility  in  all  meas- 
j  urements  since  the  bridge  or  bal- 
I  ance  approach  to  measurement  is 
most  useful. 

The  section  on  magnets  and  mag¬ 
net  testing  is  particularly  pertinent 
today  in  view  of  recent  advances  in 
magnetic  materials.  From  the  fer¬ 
rites  through  the  powdered  and 
sintered  materials  to  the  anisotropic 
alnicos,  the  spread  in  magnetic  test- 
I  ing  requirements  has  enormously 
I  broadened  in  recent  years  and  this 
!  section  will  be  of  value  to  those  con- 
■  cerned  with  ferromagnetism  from 
j  the  loudspeaker  permanent  magnet 
to  the  tv  flv-back  transformer. 

Basic  a-c  measurements  of  cur¬ 
rent,  voltage  and  power  are  dis¬ 
cussed  in  detail  and  it  might  be 
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The  TtNTTOiQVB  combines  an  abso¬ 
lute  minimum  of  operating  torque 
with  smallest  possible  space  and 
weight  requirements — plus  high  pre¬ 
cision  and  rugged  dependability. 
Here  are  the  highlights . . . 

b  ULTRA -LOW  TORQUE:  .015  in.  oz. 
standard  starting  torque.  As  low 
as  .005  in.  os.  available  in  poten¬ 
tiometers  with  resistances  of 
from  lOK.  to  lOOK.  ohms. 

R  MINIATURE  SIZE:  %  inch  diameter 
X  25/33  inch  length! 

R  FEATHERWEICHT!  Weighs  only  half 
an  ounce  (0.50  ounce)! 

RIALL  BEARIN6  CONSTRUCTION:  5/64 
inch  stainless  steel  shaft  rotates 
on  two  precision  miniature  ball 
bearings,  providing  ultra-low 
torque  and  great  ruggedness! 


Acfaal  Size 
Ideal  for  applica¬ 
tions  where  space 
and  light  weight  are 
vital — such  as 
guided  missiles. 
Instrumentation, 
aviation  electronics, 
etc. — the  Timt- 
Tosqui  is  available 
In  resistance  ranges 
from  1000  to  100,000 
ohms — power  rating 
watt — with  close 
resistance  and 
linearity  tolerances. 
Servo  mountings, 
single  or  double 
shaft  extensions, 
ganged  assemblies, 
spot  welded  taps  to 
specifications,  many 
other  features. 
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on  nickel  .  .  .  have  nickel  only  where  you  need  it.*'  Then  you  want 
"IMPROVED”  nickel  clad  to  a  mild  form  of  steel.  The  particular  surface 
metal  you  require  is  permanently  bound  to  the  base  metal.  You'd  be 
amazed  at  the  many  different  places  where 
1  Improved  service  can  be  applied.  We  invite 
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play  Advertising.  It  pin-points  your 
message  right  to  the  executive  you 
want  to  reach— the  person  who  buya 
or  influeiKcs  the  purchases. 

More  and  more  companies  are  con¬ 
stantly  increasing  their  use  of  Direct 
Mail  because  it  does  a  job  that  no 
other  form  of  advertising  anil  do. 

McGraw-Hill  has  a  special  Direct 
Mail  Service  that  permits  the  use  of 
McGraw-Hill  lists  for  mailings.  Our 
names  give  complete  coverage  iii  aQ 
the  industries  served  by  McGraw- 
Hill  publications— gives  your  message 
the  undivided  persoiud  attention  of 
the  top-notch  executives  in  the  in¬ 
dustrial  firms.  They  put  you  in  direct 
touch  with  the  men  who  make  policy 
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In  view  of  present  day  difficulties 
in  maintaining  your  own  mailing 
lists,  our  efficient  personalized  ser¬ 
vice  is  particularly  important  in  se¬ 
curing  the  comprehensive  market 
coverage  you  need  and  want. 

Ask  for  more  detailed  information 
today.  You’ll  be  surprised  at  the  low 
over-all  cost  and  the  tested  effective¬ 
ness  of  these  hand-picked  selections. 


McGRAW-HILL 
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Outstanding 
Additions  To  The 
Switchcroft  Line 
Of  Components 


pointed  out  that  these  measure¬ 
ments  have  been  extended  into  the 
higher  power  frequencies  approach¬ 
ing  the  audio  spectrum  to  a  very 
considerable  degree  in  the  last 
decade.  The  use  of  400  cycles  in 
aircraft  has  required  new  instru¬ 
ments  and  instrument  circuit  de¬ 
signs  as  compared  with  the  60-cycle 
instruments  of  some  years  ago 
which  had  large  errors  above  200 
cycles,  and  reference  is  made  to  the 
methods  used  to  attain  the  improved 
results.  In  a  similar  vein,  the  re¬ 
cent  improvements  in  instrument 
transformers  are  considered;  using 
the  various  nickel  alloy  cores, 
enormously  improved  results  are 
obtained  and  the  newer  transform¬ 
ers  will  also  function  well  and  ac¬ 
curately  in  many  instances  into  the 
audio  band. 

While  the  discussion  of  oscillo¬ 
graphs  is  reasonably  complete  and 
includes  a  di.scussion  of  the  modern 
scope  with  a  set  of  typical  Lissajous 
figures,  the  section  on  electronic  in¬ 
struments  is  limited  to  some  four¬ 
teen  pages.  This  seems  unfortunate 
in  view  of  the  rather  enormous  util¬ 
ity  of  electronic  gear  in  the  meas¬ 
urement  art  and  it  might  well  be 
that  an  additional  chapter  showing 
the  detailed  use  of  amplifying  and 
detecting  techniques  derived  from 
the  vacuum  tube  would  be  well 
worthwhile. 

In  general,  however.  Dr.  Harris 
has  written  an  out.standing  book  on 
the  subject  of  electrical  measure¬ 
ments;  no  errors  of  fact  have  been 
located.  The  manuscript  having 
been  based  on  a  great  deal  of  prior 
work,  it  seems  likely  that  the  book 
can  be  used  as  a  reference  for  many 
years  to  come. — John  H.  Millkr, 
Wexton  Electrical  Instnmenf  Co. 


NEW  “niEVER  SWITCH" 

.\  unique  design  Telephone  Type  Lever  Switch  of  rela¬ 
tively  light  construction  with  the  ruggedness  of  struc¬ 
tural  "T-Beam”  frame  construction.  For  applications 
requiring  dependable  switching.  Standard  circuits  in 
both  2  &  3  position  actuators,  either  type  locking  or 
non-locking.  Special  circuits  available. 

NEW  "ADAPTERS" 

Real  time  savers.  Provide  convenient  interchange  of 
equipment  between  various  wiring  devices. 

No.  332  —  (illustrated)  Standard  Phone  Jack  input  to 
Female  Microphone  Connector  output.  No.  334.  simi¬ 
lar,  with  Phono  Jack  Connector  input. 

No.  342  —  Dual-purpose  binding  post 'Banana  Jack 
input  to  Phone  Plug  Output. 

No.  346  — Tip  Jack  input  to  Phone  Plug  output. 

No.  336  —  Phone  Jack  input  to  Phono  Plug  Connector 
output.  No.  338.  similar,  except  .Microphone  Connector 
input. 

No.  344  — Phono  Jack  Connector  input  to  Phone 
Plug  output. 

No.  338  —  Male  Microphone  Connector  input  to  Phono 
Plug  Connector  output. 


These  and  many  other 
New  Components  will  be 
found  in  the  Switchcraft 
catalog  for  1952.  Send 
for  your  copy  of  catalog 
No.  S-52  today. 
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250*  centigrade  A.W.G. 
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Electric  Traiisniisttion  Lines 

By  Hugh  Hildreth  Skilling.  Mc¬ 
Graw-Hill  Book  Company,  Sew  York, 
1951,  438  pages,  $6.50. 

In  the  preface  of  his  new  book  con¬ 
cerning  transmission  line  theory, 
Dr.  Skilling  indicates  that  it  is  in¬ 
tended  as  an  introduction  to  the 
field  and  states  “  .  .  .  the  purpose  of 
this  book  is  to  give  as  much  on  cir¬ 
cuits  with  distributed  constants, 
and  their  practical  applications,  as 
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STANDARD  TYPf 

This  it  the  most  spectacular 
money-saving  buy  of  the  yeorl 
New,  famous  moke  2-watt  carbon 
potentiometers  to  JAN-R-94 
specifications  at  better  thon  one-third 
off  regular  price.  Two  types: 

(1)  Standard  with  .250"  full-round 
shaft.  (2)  Locking  type  screwdriver 
slotted  shaft.  All  in  the  most 
desired  values— see  listing  below. 
H"-32  bushings.  Arrow  made  a 
sensational  purchase— and  the 
savings  are  all  yours.  Order  now— 
and  SAVEI 

Certificate  of  Compliance  or  ASESA 
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Transformers 


MIMIATIIDC  ^9R  portable  amplifiers* 
IfliniAIURC  LIGHTWEIGHT  TRANSMIHERS 

These  units  were  developed  to  meet  the  demands  of  a 
growing  miniaturization  program.  Despite  their  small 
size  they  are  designed  to  work  at  an  ODB  level  with 
full  frequency  response. 

oiMiATiiBv  hearing  aids* 
MILKU-MINIATURE  transmitters  and  receivers 

Providing  the  ultimate  in  miniaturization,  these  Micro¬ 
miniature  transformers  are  the  tiniest  commercial  units 
available. 

Also  available  for  ultra-miniature  requirements  are 
open  frame  units.  Double  Epoxy  resin  impregnation 
provides  thorough  protection  from  adverse  climatic 
conditions. 

■ail  tvDK  CASES-Power,  Audio,  Pulse  and  Reactor 
miL  ITrtt  FAMILIES- AF,  AG,  AH,  AJ 
On  special  order  standard  stock  miniatures  can  be 
supplied  to  meet  Military  requirements  and  are  given 
the  necessary  tests  as  pre-described  for  MIL-T-27. 
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is  needed  by  all  electrical  engineers. 

.  .  .  but  it  is  not  intended  to  train 
the  specialist.”  The  treatment  as 
evolved  by  Dr.  Skilling  progresses 
significantly  toward  that  ambitious 
goal.  Dr.  Skilling  presents  the  sub¬ 
ject  in  the  same  lucid  and  logical 
style  which  characterizes  his  other 
books. 

Chapters  1  through  8  discuss  the 
theory  of  transmission  lines  start¬ 
ing  from  the  simplified  high-fre¬ 
quency,  low-loss  point-of-view ;  thus 
the  student  is  introduced  to  the 
unfamiliar  world  of  distributed 
constant  circuits  in  the  familiar 
environment  of  trigonometric  func¬ 
tions.  After  a  discussion  of  travel¬ 
ing  and  standing  waves,  the  treat¬ 
ment  is  generalized,  using  complex 
hyperbolic  functions,  to  include  the 
line  with  loss.  A  discu.ssion  of  line 
parameters  (characteristic  imped¬ 
ance,  propagation  constant,  etc), 
line  constants  (inductance,  capaci¬ 
tance,  effective  resistance,  etc),  and 
artificial  lines  completes  the  theo¬ 
retical  section. 

Chapters  9  through  13  consider 
application  of  the  theory  to  1-f 
power  lines,  m-f  telephone  lines,  h-f 
radio  lines,  and  uhf  wave  guides.  It 
!  is  stressed  that  the  behavior  of  each 
of  the.se  is  best  specified  by  differ¬ 
ent  forms  of  the  equations,  and  the 
'  specialized  analysis  techniques  ap- 
nlicable  to  each  are  described.  The 
different  characteristics  of  lines 
associated  with  their  operating  fre¬ 
quency  are  matters  that  few  engi¬ 
neers  appreciate.  The  treatment 
here  is  gratifying. 

The  theory  of  wave  guides  is  ap- 
!  proached  as  an  extension  of  trans¬ 
mission  line  concepts  with  hardly 
a  mention  of  Maxwell’s  equations. 

I  The  ideas  of  phase  and  group  veloc- 
I  ity,  cut-off  phenomenon,  reactive 
1  and  resistive  attenuation,  etc,  are 
derived  from  the  suitably  modified 
line  equations.  The  matters  of 
higher  modes,  reactive  obstacles, 
terminations,  and  coax-to-wave- 
guide  couplings  are  discussed  some¬ 
what  heuristically.  Chapter  10  is 
an  introduction  to  filter  theory 
from  the  traditional  point  of  view. 
The  final  chapter.  Chapter  14,  dis- 
cu.sses  transient  waves  of  arbitrary 
form  traveling  on  periodic  struc- 
,  tures.  Single  and  multiple  reflec- 
I  tions  and  the  transition  to  steady- 
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These  high  quality  switches 
with  up  to  24  contacts  were 
specifically  developed  to  meet 
the  need  for  rugged  precision 
instrument  switches  that  have 
longer  operating  life  and 
are  economical  components 
in  competitively  priced 
electronic  instruments 
and  military  equipment. 
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state  behavior  are  considered. 

The  viewpoint  taken  in  this  book 
is  one  which  fundamentally  sepa¬ 
rates  transmission  line  theory  from 
electromagnetic  field  theory.  There 
are,  of  course,  other  approaches  to 
the  subject  which  some  will  con¬ 
sider  preferable  and  more  basic. 
On  the  other  hand,  their  opinion 
will  not  be  shared,  perhaps,  by  their 
students,  who  will  be  strivinjr  for 
an  intuitive  jfrasp  of  the  subject. 
This  matter  is  one  which  must  be 
decided  according  to  the  desires  and 
objectives  of  the  prospective  user. 
Similarly,  there  will  be  those  who 
desire  to  change  the  emphasis,  as 
placed  by  Dr.  Skilling,  on  various 
subjects.  For  examole,  although 
inherent  in  the  treatment  of  travel¬ 
ing  waves,  there  is  no  mention  of 
the  important  u.se  of  lines  for 
delaying  and  storing  electrical  sig¬ 
nals.  Also,  the  treatment  of  distor¬ 
tionless  lines  starts  from  the  seem¬ 
ingly  arbitrary  condition,  r  g  =  I  'e, 
rather  than  from  the  perhaps  more 
logical  requirement  of  flat  ampli¬ 
tude  and  linear  phase  response. 
This  latter  condition  is  the  require¬ 
ment  for  facsimile  tran“mi-'sion 
through  any  network.  Such  criti¬ 
cisms,  however,  must  b“  considered 
as  secondary  when  the  overall  ob¬ 
jective  of  conveying  to  the  students 
an  understanding  of  transmission 
lines  in  considered.  Tn  that.  Dr. 
Skillin"  succeeds  admirably.  — 
Winston  E.  Kotk.  Director  of 
Arotisties  Reiteareh,  Belt  Telenhove 
Tjohornforiex.  Murray  Hill  I.aho- 
ratory. 
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By  William  Keister,  Austair  E. 
Ritchie  and.  Seth  H.  Washburn, 
Bell  Telephone  Laboratories.  D.  Van 
Nostrand  Co.,  Inc.  New  York,  1952, 
556  pages,  $8.00. 

The  field  of  switching  circuits  and 
its  application  to  data  processing 
machines  has  developed  rapidly  in 
the  last  few  years,  but  there  has 
been  very  little  information  pub¬ 
lished  on  the  techniques  of  organiz¬ 
ing  the  elementary  switching 
circuits  into  the  complex  arrange¬ 
ments  required  in  these  applica¬ 
tions.  This,  one  of  the  first  books 
concerned  with  a  systematic  treat- 
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ment  of  the  subject,  is  an  exposi¬ 
tion  of  the  principles  of  the  logical 
design  of  relay  circuits  as  developed 
by  members  of  the  Bell  Telephone 
Laboratories.  Its  treatment  of  the 
time  sequential  properties  of  these 
circuits  is  the  first  published  pres¬ 
entation  of  this  subject  known  to 
the  reviewer.  Part  of  the  book  is 
concerned  with  an  extension  of  the 
techniques  to  electronic  switching 
circuits  employing  gas  tubes, 
vacuum  tubes  and  semiconductor 
devices. 

For  the  mo.st  part,  this  book  is 
a  description  of  the  logical  proper¬ 
ties  of  relays  and  several  classes 
of  relay  circuits  used  in  telephone 
systems.  It  presents  a  large  amount 
of  design  information  which  forms 
the  basis  of  the  “inspection”  tech¬ 
niques  used  by  the  experienced  de¬ 
signer.  An  attempt  at  development 
of  a  mathematical  theory  of  switch¬ 
ing  circuits  is  made  with  a  descrip¬ 
tion  of  Shannon’s  treatment  of  the 
Boolean  algebra  of  relay  circuits. 
The  algebra  is  introduced  in  terms 
of  a  sort  of  physical  analogy  be¬ 
tween  relays  and  logic.  The  nota¬ 
tion  and  operations  of  the  algebra 
are  presented  before  any  mathe¬ 
matical  definition  of  the  symbols  is 
made.  In  the  chapter  on  electronic 
switching  circuits,  the  algebra  is 
applied  without  mentioning  what 
properties  of  the  circuits  are  iden¬ 
tified  with  the  binary  digit  values 
of  the  algebraic-letter  symbols,  ex¬ 
cept  for  an  implication  that  activa¬ 
tion  of  a  terminal  has  something  to 
do  with  the  mathematics.  This 
vagueness  must  make  the  presenta¬ 
tion  confusing  to  the  beginner  as 
well  as  lacking  in  rigor. — Eldrf.d  C. 
Nelson,  Head,  Computer  Syi^tems 
Departmevf,  Hvqhes  Aircraft  Co., 
Culver  City,  Calif. 
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ity,  McGraw-Hill  Book  Co..  New  York, 
2nd  ed;  1952,  361  pages,  $6.00, 

This  book  is  written  at  an  under¬ 
graduate  level,  for  engineering 
students  taking  a  first  course  in 
transients  or  for  engineers  desiring 
a  home  refre.sher  course.  Classical 
methods  for  solving  transient  prob¬ 
lems  are  used  in  the  first  nine  chap¬ 
ters.  Transformation  methods  are 
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presented  in  the  last  chapter. 

The  theory  of  transient  voltage 
drops  and  of  current  and  energy 
flow  in  a  network  are  presented  in 
great  detail.  A  reader  with  a  work¬ 
ing  knowledge  of  differential  and 
integral  calculus  should  follow  the 
developments  readily.  Practical  ex¬ 
amples,  introduced  from  time  to 
time,  indicate  the  utility  of  the 
material  and  the  importance  of 
transients. 

The  first  two  chapters  consider 
the  RL  and  RC  series  circuit.  The 
operator  p  is  introduced  and  a 
method  for  solving  transient  prob-  * 
lems  is  standardized,  thereby  ob¬ 
taining  four  readily  remembered 
rules  that  can  be  applied  to  the 
above  types  of  circuits  to  obtain  a 
solution  easily. 

Chapter  three  discusses  first-and 
second-order  differential  equations 
and  their  solutions.  The  fourth 
chapter  considers  the  series  RLC 
circuit  for  underdamped,  critically 
damped  and  overdamped  conditions. 
Simultaneous  solutions  for  first- 
and  second-order  differential  equa¬ 
tions  are  discussed  in  chapter  five, 
which  treats  simple  networks. 
Chapter  six  discusses  the  transient 
current  in  series  RL,  RC  and  RLC 
circuits  when  a  sinusoidal  driving 
voltage  is  applied.  A  few  pages 
are  devoted  to  transient  currents 
in  a  network  when  a  nonsinusoidal 
periodic  or  a  nonsinusoidal  non¬ 
periodic  (other  than  a  step-func¬ 
tion)  driving  voltage  is  applied. 

The  seventh  chapter  discusses 
transient  currents  in  coupled  reso¬ 
nant  circuits.  This  chapter  is  an 
extension  (for  a  particular  case) 
of  the  fourth  chapter  with  regard 
to  the  simultaneous  solution  of 
.second-order  differential  equations. 
Transient  currents  in  circuits  with 
variable  parameters  are  discussed 
in  chapter  eight.  Two  methods  of 
solution  are  presented  for  simple 
RL  and  RLC  circuits  in  which  the 
inductance  is  a  function  of  current. 

Transmission  lines  are  consid¬ 
ered  in  chapter  nine.  Differential 
equations  for  a  transmission  line 
are  developed  and  their  .solution  is 
shown  to  lead  to  a  voltage  (or  cur¬ 
rent)  that  is  a  function  of  position 
and  time;  that  is,  a  traveling  wave. 
Refiections  are  treated  for  the  case 
of  a  d-c  step-function  driving  volt- 
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Our  process — vacuum  centrifug¬ 
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CbKoqo  47.  III. 


PRECISION  PAPER  TUBE  CO 
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(continiMd) 


Try  Rentier  for  Service-Tested 

"Hard-to-Gef*  Components 


age.  This  chapter  avoids  the 
mathematical  complexity  of  other 
texts  on  elementary  transmission¬ 
line  theory. 

Chapter  ten  introduces  the  reader 
to  the  transformation  method.  The 
Fourier-series  transform  is  then 
discussed  and  the  Laplacian  trans¬ 
form  is  introduced  by  analogy  to 
the  Fourier-series  transform. 

Occasionally  material  elsewhere 
in  the  book  is  referred  to  incor¬ 
rectly.  For  illustration,  on  page 
173  reference  is  made  to  an  example 
in  Section  19;  actually  the  example 
is  in  Section  18.  The  reader  will 
find  that  if  he  understands  the  text, 
the  continuity  is  not  disturbed  and 
the  correct  material  can  be  easily 
found  and  verified. 

Although  this  review  has 
stressed  the  mathematical  aspects 
of  the  book,  it  .should  be  pointed  out 
that  the  physical  descriptions  are 
complete  and  that,  when  necessary, 
the  mathematical  steps  taken  to 
reach  a  particular  expression  are 
fully  described. 

The  first  two-thirds  of  the  book 
can  be  considered  a  first  course  in 
transients.  The  last  part  of  the 
book,  especially  chapter  ten,  should 
prove  most  interesting  to  engineers 
dealing  with  transients. — Walter 
J.  Dauksher,  Engineer,  Airborne 
Instruments  Laboratory,  Mineola, 
New  York. 


PLUGS  &  CONNECTORS 

lANANA  PIN  TYPES. ..JAN  SPECIFICATIONS 

Multi-contact  connectors  and  mating  chassis 
counterparts.  Melamine  or  alkyd  insulation; 
lar.  wrn«  I  steel  or  brass  nickel-plated  shells.  Banana 

I  springs  are  heat  treated  beryllium  copper, 
■.•thonlcol  choroct  i  Unexcelled  low  resistance  contact.  Highest 
"  cr»b«  opr"*®*'®"’  \  quality  . . .  good  for  thousands  of  connects 

“•*  ,  \  and  disconnects. 

lillgBtion.  1 

_ _ _  Special  Connectors  to  Order— Miniatures: 

water  tight  and  pressure  proof  types  to  JAN 
specifications. 

Rsmler  Company  LM.  2101  Rryant  St.  San  FrontlKO  10.  CsNf* 


Materials  Technology  for 
Electron  Tubes 

By  Walter  H.  Kohl.  Reinhold  Pub¬ 
lishing  Co.,  New  York,  N.  Y.,  1951, 
493  pages,  $10.00. 

Ever  since  Espe  and  Knoll  pub- 
li.shed  their  classic  work  sixteen 
years  ago,  tube  development  engi¬ 
neers  have  hoped  for  a  similar 
authoritative  book  in  the  English 
language.  This  book  is  the  first 
attempt  to  fill  this  need.  The  pur¬ 
pose,  according  to  its  preface,  is 
“to  pre.sent  the  physical  character¬ 
istics  of  the  solids  used  in  the  fab¬ 
rication  of  vacuum  tubes  and  to 
describe  some  of  the  processes  for 
the  application  of  these  materials.” 

The  book  contains  a  great  deal  of 
well-indexed  information  hitherto 
not  available  in  a  single  source  and 
is  to  be  especially  commended  for 
its  excellent  and  complete  bibliog- 


With  all  materials  thoroughly  tested  by  up-to-date  laboratory  equipment, 
you  can  be  sure  every  Precisian  Paper  TuIm  meets  or  exceeds  the  highest 
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under  pressure  provide  up  to  20%  more  strength  with  lighter  weight — 
greater  coil  winding  space,  as  well! 

Made  to  your  specificotions  of  finest  dielectric  Kraft,  Fish  Paper, 
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or  any  shape,  length,  10  or  00. 
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PRECISION 

POTENTIOMETERS 


THE  GAMEWELL  COMPANY 

NEWTON  UPPER  FALLS  64,  MASSACHUSETTS 


YOUR  PRODUCTS  HERMETICALLY  SEALED 


Provide  permanent 
protection  from 
duft  and  corrosive 
atmospheres 

Forever  free  from 
humidity  effects 


Meet  Militory 
SpecificotioAS 

Insure  reliability 

Uneicelled  hiqh 
oititude  operotion 


FILTRON 


GENERAL  hermetic  sealing  corporation 


•^300 


for  RF  INTERFERENCE 
SUPPRESSION  FILTERS 


CONDENSED  SKCIFKATIONS  RL  11-C  RL  14-MS 

16.000^10%  35.400  ±1% 

Aporoi.  *5%  99  ±}i% 

360*  360* 

4.75  ot.  I.tlbt. 

H  os.  in.  S  os.  in. 

60  Ni  so  O  80  Ni  80  O 

.4*  .8*^ 

±.e%  ±.6% 

150  350 

60  rpm  60  rpm 

350.000  cycles  800.000  cycles 

lUustration  shows  RL-ltC  mil.  RL-14MS  anlt  is  opprosiaotely  twice  os  large.  Mleer  voHotioes 
of  these  steedord  designs,  ovoiloble  on  special  order,  permit  operation  at  high  rototionol 
speeds  with  some  loss  of  accuracy  but.  with  a  substontial  incroose  in  espected  life.  Sine  and 
cosine  yoltages  are  produced  simultoneously.  Resistances  other  than  those  shown  oboye  are 
ayoilable  within  certoin  limits. 

FOR  COMRUTE  DETAfU  SEND  FOR  RUUrTIN  F-M-A 


Total  resistance . 

Percent  resistance  within 

Anele  ol  rotation . 

Weisht . 

Torque  (Approiimale). 

Wire . 

Resolution . 

Anfular  eccurecy . 
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FILTRON  IS  SPECIFIED  ON 
THE  MAJORITY  OF  MODERN 
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WIRE  FORMING 
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Precision  Parts  to  meet  your 
Production  and  Engineering  needs. 
From  .002"  dia.  to  .  1 25"  dia.  Radio 
tube  parts — Stampings — Drawings 
Modern  facilities,  high-production 
equipment. 

Metal  Crystal  Holder  Parts 
Send  sketch  or  print  for  quotation. 

PIX  MANUFACTURING  CO.,  Inc. 

24A  Bedford  St.,  Newark  3,  N.  J. 


FIITRON'S  experienced  RF  Interfer¬ 
ence  Suppression  engineers  arc  avail¬ 
able  for  the  measuring,  testing,  and 
filter  design  for  your  equipment.  The 
modern  shielded  laboratories  are 
equipped  to  measure  RF  Interference 
from  14  KC  to  1000  MC,  in  accord¬ 
ance  with  military  specifications. 
FILTRON'S  engineers  have  more  than 
700  standard  filters  available,  or  will 
design  a  unit  to  meet  your  size,  weight, 
mounting,  voltage  and  current  require¬ 
ments. 

FIITRON'S  capacitor  manufacturing 
and  coil  winding  divisions,  metal 
fabrication  shop  and  metal  stamping 
departments  are  exclusively  prc^uc- 
ing  the  highest  quality  components 
for  FIITRON'S  RF  Interference  filters. 
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raphy.  However,  on  the  one  hand 
it  contains  much  material  which  is 
irrelevant  to  tube  design  and  con¬ 
struction  while,  on  the  other  hand, 
it  omits  or  slights  other  material  of 
prime  importance.  For  example, 
most  of  the  copper  alloys  and  most 
of  the  solders  mentioned  contain 
metals  of  high  vapor  pressure  and 
could,  therefore,  not  be  used  inside 
vacuum  tubes.  The  tabulation  of 
refractory  minerals  includes  many 
that  are  rare  and  are  not  commer¬ 
cially  available.  Although  much 
space  is  given  to  porcelain  and  mag¬ 
netic  ferrites,  neither  finds  use  as 
internal  parts  of  tubes.  No  mention 
is  made  of  phosphors  so  important 
to  cathode-ray  tubes  nor  of  chrome- 
copper  alloys  so  important  to  re¬ 
ceiving  tubes. 

Glass,  ceramics  and  soldering  are 
covered  in  adequate  detail.  Other 
matters  such  as  metals,  getters, 
processing  operation  and  emission, 
if  one  may  judge  by  the  space  given 
to  them,  received  rather  limited 
treatment.  For  example,  the  chap¬ 
ter  on  e'^iission  is  devoted  primarily 
to  the  thoriated-tungsten  filament 
and  the  L-cathode,  with  littJe  men¬ 
tion  of  the  very  important  oxide- 
coated  cathode. 

In  all.  this  is  not  a  book  for  the 
inexperienced  reader  but  rather  one 
which  requires  considerable  judge¬ 
ment  to  evaluate  the  material  pre¬ 
sented  and  to  choose  from  it.  Al¬ 
though  the  book  suffers  from  the 
faults  common  to  first  efforts,  it 
does  contain  much  which  the  tube 
engineer  will  find  valuable,  includ¬ 
ing  an  especially  complete  and  use¬ 
ful  bibliography. — SxAN  Umbreit, 
Tube  Department,  Radio  Corpora¬ 
tion  of  America,  Harrison,  N.  J. 


THERE  IS  NO  FASTER  > 
OR  BETTER  WAY  TO  MAKE  TEST 
CONNECTIONS  THAN  OFFERED  BY 
THE  SIMPLIFIED  GRAYHILL  PANEL 
MOUNT,  SPRING  PRONG  CLIP  AND 
^  THE  GRAYHILL  FULLY  INSULATED, 
\  TIGHT-GRIP  TEST  CLIP.  J 
Ask  for  Samples.  J  / 


fon«l 
Mount 
Type 
No.  2  0 


Iniuloted 
AlliQOtor  Type 
No.  lO-l-Block 
No.  16  2 -Red 


4522  W«st  Modbon  •  Chkogo  24«  lllineit 


and  CRYSTAL  DIODE 
TEST  INSTRUMENTS 


Laboratory  and  Production  T ypes 

T-D  SERIES  INSTRUMENTS 

•  A.C.  transistor  measurements  of  "a"  and  terminal  impedanies 

•  D.C.  measurements  of  both  transistor  and  diode  characteristics 

•  Sufficient  metering  and  bias  control  circuits  for  rapid  tests 

•  Internal  calibration  and  precision  components  for  reliable  data 

•  Flexible  panel  controls  for  wide  selection  of  test  conditions 

•  L’nits  completely  self-contained,  poner  supplies  optional 

D  SERIES  INSTRUMENTS 

•  Specibtally  designed  for  germanium  diode  laboratory  and  quality  control 
tests 

•  Includes  diode  curve  plotter  for  oscilloscope  presentation  of  forward 
and  reverse  voltage-current  characteristics 

Production  instruments  designed  for  minimum 
maintenance,  maximum  protection,  adaptability 
to  future  rec^uirements  and  rapid  procedures. 

^  INQUIRIES  FOR  SPECIAL  TEST  INSTRUMENTS  INVITED. 


THUMBNAIL  REVIEWS 


INTRODtTCnOX  TO  ELBCTRICAL.  EN- 
OINEIEJRIXQ.  Bnd  edition.  By  Robert  P. 
Ward.  Prentlce-Hall,  416  pages.  195J.  For 
a  first  course ;  uses  MRS  units  throughout. 

VAD&MEJCUM,  195B.  P  H.  Brans.  Ant¬ 
werp,  Belgium.  416  pages.  tS.OO,  1962. 
Now  divided  Into  two  volumes,  this  9th 
edition  of  a  world-wide  list  of  tubes  con¬ 
tains  only  receiving  and  transmitting 
tubes;  the  10th  edition,  yet  to  be  pub¬ 
lished,  will  list  picture  tubes,  i.hototubes. 
crystal  diodes,  klystrons,  etc. 

ATOMS.  SPEX:!TRES.  MATERIEXB.  By 
Tvette  Cauchols.  Albin  Michel.  Paris.  640 
pages,  119  figures,  1,800  francs  A  paper- 
bound  text  on  the  structure  of  matter, 
in  French.  According  to  the  publisher's 
blurb,  'Tensemble  est  agreable  a  lire”  and 
a  glance  through  the  volume  indicates  that 
this  Is.  indeed,  true. 
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ERA  Magnetic  Drum  Storage  Systems  have 
establish^  a  record  of  optratioHot dtpmdabUity. 

For  a  typical  example  of  the  design  details 
which  contribute  to  dependable  system  opera* 
tion.  take  a  closer  look  at  one  of  the  more  than 
200  ERA  magnetic  heads  installed  in  the  model 
IIOIAI  drum  pictured  above.  This  head,  which 


on  a  single  core,  is  cap^lc  of  reading  or  rccora- 
ing  more  than  120,000  magnetic  marks  per 
second.  A  differential-thread  mounting  feature 
facilitates  precise  adjustment  of  head-to-dnim 

spacing  and  maintains  _ — 

the  head  setting  during 
all  normal  conditions  — 

of  shipment  or  use.  In 
ERAsystems,thenom- 

inal  head-to-drum  Bl 

spacing  is  0.002  inches, 
thus  minimiiing  the 
possibility  of  damage 
to  the  drum  surface  ^ 

and  making  the  signal  ^ 

voltage  relatively  in-  \  B 

sensitive  to  slight  var-  B|  At  S 

iations  in  head-to-  S 

drum  spacing  normally  ^ 

encountered  in  opera-  ^t  W  9 

tion.  ^  “ 

Proven  dependability,  large  storage  capaa 
ity,  alterable  yet  non-volatile  storage,  anl 
high  speed  are  characteristics  which  make  ERA 
h^gnetic  Drum  Storage  Systems  the  optimuia 
choice  for  many  high-speed  data-handlina 
problems.  T 

era’s  experienced  engineers  will  be  plcase4 
to  assist  you  in  the  application  of  ERA  Magf 
netic  Drum  Storage  Systems  to  your  particular 
system  requirements.  _ 
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HYCOR 


BACKTALK 


MODEL  120 

A  precision  instrument  designed  for  use  as  a  preamplifier  in  conjunc¬ 
tion  with  an  oscilloscope,  vacuum  tube  voltmeter  or  other  instruments. 


McMlical  Eleotronirs 

The  following  are  abstracts  from 
a  small  sample  of  letters  to  Dr. 
Herman  I.  Kantor  regarding  his 
article  “Electronics  Engineering 
Needed  In  Medicine”  (Elec¬ 
tronics,  p  82,  Feb.  1952) 


SPECIFICATIONS 

FREQUENCY  RESPONSE:  Within  ±  1  db  between  _ 

D.C.  and  100,000  cycles  per  second. 

GAIN:  Approximately  100. 

INPUT  CONNECTION:  Double  channel,  can  be 
used  for  single  ended  and  push-pull  signals  or  a 

INPUT  IMPEDANCE:  One  Megohm  shunted  by  op- 

DUAL  INPUT  ATTENUATOR:  One  to  to 

100  to  one  and  "off"  positions  each  chan- 

OUTPUT  CONNECTION :  Push-pull  or 
OUTPUT  IMPEDANCE:  Less  than  50  Ohms 
or  100  Ohms 

HUM  NOISE  Below 

LOW  DRIFT  due  to  regulated  heater  voltage  in 
input  stage. 

MOUNTING:  Metal  cabinet  approximately  7" 
wide  by  7"  high  by  11"  deep. 

Write  for  descriptive  literature  on  the  Model  120  D.C.  Ampli- 

efier  and  other  Furst  loboratory  instruments  including  Regulated 
Power  Supplies. 


Dear  Sir: 

This  lftiter  i.s  written  as  a  result 
of  your  very  .stimulating  article  in 
the  February  issue  of  Electronics. 
It  has  long  been  my  hope  to  make 
some  useful  contribution  to  the  field 
of  medical  instrumentation.  This 
goal  exists  for  me  because,  like 
many  engineers,  I  have  been  largely 
occupied  in  the  la.st  ten  years  by 
various  phases  of  weapon  making 
and  I  yearn  to  apply  the  same  ef¬ 
forts  to  .some  positive  good. 

I  have  previously  studied  the  ik).s- 
sibility  of  applying  electronics  to 
such  jobs  as  simplifying  the  presen¬ 
tation  of  some  of  the  information 
that  is  now  available  with  the  elec¬ 
trocardiograph.  It  seems  reason¬ 
able  to  presume  that  if  heart  mal¬ 
functions  can  be  heard  with  a 
stethoscope  the  same  variations  can 
be  made  visible  and  thus  subject  to 
quantitative  interpretation. 

As  a  nonmedical  man  and  since 
I  have  been  unable  to  enlist  the  in¬ 
terest  of  my  family  doctor  I  have 
been  at  a  loss  as  to  where  to  turn 
for  advice. 

Donald  V.  Richardson 

Glenu'ood  Landing^  N.  Y. 


3324  W.  Lawrence  Avenue, 


Chicago  25,  Illinois 


Dear  Prof.  Kantor: 

I  have  just  read  your  interesting 
article  in  Electronics  where  you 
so  daringly  use  statements  like 
“p.seudo  .science”  and  “art  of  medi¬ 
cine.”  I  am  an  electronics  engineer 
and  the  manager  of  a  factory  which 
produces  medical  electronics  in.stru- 
ments.  Some  time  ago  we  made  a 
trial  run  of  20  chronaximeters,  for 
which  I  had  accumulated  the  elec¬ 
tronic  specifications  out  of  Ameri¬ 
can,  English,  French,  Italian  and 
German  handbooks  on  physiother¬ 
apy.  These  20  units  were  sent  to 
20  outstanding  neurologists  at  var¬ 
ious  in.stitutions  all  over  the  U.  S. — 
free  of  charge  for  examination,  ap¬ 
plication  and  comments.  The  result 
was  a  huge  correspondence  without 


Decade-Inductor  units 


•  HYCOR  DECADE  -  INDUCTOR  units  are 
indispensable  for  design  and  experimen¬ 
tation  work  on  audio  filters. 

#  The  units  are  available  in  four  ranges  up 
to  10  henries.  Units  may  be  used  indi¬ 
vidually  or  all  four  may  be  connected  in 
series  to  obtain  11.11  henries  in  1  milli¬ 
henry  steps.  ' 

#  Toroid  coils  are  used  to  obtain  high  "Q”, 
stability  and  low  pickup  from  external 
fields.  Inductance  accuracy  is  2%.  Sand  for  bullatin  D-2 

HYCOR  COMPANY,  INC. 

11433  VANOWIN  STRiET,  NORTH  HOLLYWOOD,  CALIFORNIA  •  SUntat  3-3340 

a  Monwfocturtrt  of  Toroid  Inductors.  Docodo  Inductor  Instrumonts, 

Wovo  Filtors,  Rosistivo  Nttworks,  ond  Procision  Rosistors 


340 


Aygurt,  t952  —  ELECTRONICS 


ZOPHAR  MILLS,  inc 
112-130  26th  Street, 
Brooklyn  32,  N.  Y. 


ELECTRIC  HEATING  UNITS 


to  AC  Converters 


Dynamotors 


Recorder  Converters 


Inductor  Alternators 


ELECTRIC  COMPANY 

,  DANVERS*  10  MASS  , 


Nictst  Ohms 
In  Ths  Busintss 


OPHAR 


. . .  That’s 
what  we 
package! 
Maybe  you 


WAXES 


JT  / 1  \  /I 

packages 

Y: — — 'resistors’ 
Ifi^  ^  but  they’re 

II  I  I  I  really  only 

III  H  I  containers 

'  I  '  for  ohms. 

Ohms— we’ve  got  millions 
of  ’em.  All  kinds!  Per¬ 
snickety,  specialist  ohms. 
Delicate,  sensitive  ohms. 
Rough-and-ready,  work¬ 
horse  ohms.  And  ohms  that 
beat  the  be-junior  out  of 
JAN  Spe<». 

What  sort  of  ohms  do  you 
need?  It’s  a  megohm  to  a 
mi<nt>-farad  we  hiave  them. 
Just  write  us. 


COMPOUNDS 


Zophor  Waxes,  resins  and  compounds  to  impregnate, 
dip,  seal,  embed,  or  pot  electronic  and  electrical  equip¬ 
ment  or  components  of  all  types;  radio,  television,  etc. 

Cold  flows  from  100°F.  to  ISS^F. 

Special  waxes  non-cracking  at  — 76‘’F. 

Compounds  meeting  Government  specifications  plain 
or  fungus  resistant. 

Let  us  help  you  with  your  engineering  problems. 


INTERNATIONAL  RESISTANCE  CO. 

403  Nans  BraaU  S«r**l 
Philodalahla  S,  Vo. 


Cortar  DC  (a  AC  Caicvartart,  Dynomalart,  Oanawiatan, 
Magma  tart,  and  Indaclar  Altamotart  Unvoftanl  ara 
moda  In  o  wida  varMy  af  iyga*  and  copaclHai  ndngt 
abla  la  cemmunkatiain,  labaralary,  and  Indwirlal  og- 
glkotioai,  al  many  kinds.  WIdaly  vtad  In  aircraft, 
marina,  and  mabila  tadia,  gaaghytkal  indrumanft, 
labaralary  warli,  Ignilian,  Hming  and  many  albar  ota*. 


SMS  N.  Maplawaad  Ava.,  Chicaga  47 
Seh*  OSkn  la  ftiaclaal  CMm 


iCMtiniMd) 


MEW 

Experimwital 

Special^ 


any  positive  comments,  very  few 
negative  comments,  but  mainly  en¬ 
quiries  regarding  application  and 
necessity  of  these  instruments.  Two 
“scientists”  phoned  me  to  say  that 
these  instruments  were  too  easy  to 
operate  and  would  therefore  annihi¬ 
late  the  importance  of  specialists ! ! ! 

This  and  previous  personal  ex¬ 
perience  plus  your  article  lead  me  to 
believe  that  during  the  few  thou¬ 
sand  years  of  medical  experiments 
with  that  same  old  object,  the  hu¬ 
man  being,  very  little  has  changed 
so  far.  However,  in  less  than  a 
hundred  years  electronics  has  been 
speeded  up  by  international  coop¬ 
eration  of,  for  example,  radio 
amateurs  who  had  the  urge  to  read 
everything  printed  about  a  subject 
and  who  communicated  and  com¬ 
pared  their  simple  results  with  each 
other. 

Mark  M.  Siera 

FonM  Hilla,  Sew  York 


TYPE 

F*«d-thru,  foctery  otttmbUd  ^ 
I  to  16  torminolt.  Dotignod  to 
occommodoto  your  ttondord 
bonono  typo  plug. 

TERMINAIS: 

Combination  bonono  plug  jock 
ond  ftoldor  connoction.  Alto 
ovoiloblo  with  bonono  plug 
lock  and  tcrow  connoction. 
Soporotoly  intulotod,  hold  por* 
monently  in  motol  strip.  Bonono 
plugs  oro  not  furnishod  with 
Typo  **PTB"  Torminol  Blocks. 


Wrrio  For  litmraturm  on 
ofhor  Curtis  Blocks  or, 
for  tfoitk  foFofonco,  coo* 
suit  our  coodonsod  cofo- 
log  in  thn  A4cGraw-Hitt 
Clndrical  Catalog  for 
hw/vttioa  Caginoort. 


«ATED: 

300  voki  hstwii  tormifiaU  of 
opRooMo  iMlarity  and  to  •tooad. 
20  amp*,  (cootorvotivo). 


Dear  Sir: 

I  WAS  very  much  interested  in  your 
article  on  medical  electronics  in  the 
February  issue  of  Electronics.  I 
have  been  looking  around  for  some 
spare-time  projects,  but  unfortu¬ 
nately,  I  have  absolutely  no  connec¬ 
tions  in  the  medical  profession. 
Could  you  suggest  someone  in  this 
part  of  the  country  whom  I  could 
interview  and  thereby  get  a  fuller 
grasp  of  the  problems  involved?  A 
small  independent  laboratory  such 
as  mine  would  find  it  necessary  to 
work  in  close  cooperation  with  one 
or  more  ho.spitals,  I  would  think. 

Arthur  S.  Kramix 

Cedar  Orove,  New  Jersey 


3203  NORTH  33rd  STRiET  •  MIIWAUKEE  U,  WISCONSIN 


(Editor's  Note:  Most  of  the  other  letters 
received  by  Dr.  Kantor,  regardlnp  his 
article,  praised  him  for  taking  his  stand 
and  all  correspondence  from  electronics 
engineers  expressed  eagerness  for  addi¬ 
tional  Information  about  the  needs  of 
medicine.  We  have  already  made  arrange¬ 
ments  for  several  medical  electronics  ar¬ 
ticles  to  be  published  in  the  near  future 
to  meet  the  overwhelming  demand  ex¬ 
pressed  by  our  readers  an  a  result  of  Dr. 
Kantor’s  article  and  Backtalk  letter.  The 
following  Is  a  sample  of  letters  Illustrat¬ 
ing  the  effect  of  Dr.  Kantor’s  article  as 
expressed  in  letters  directed  to  this  otBce. ) 


Ldngths  from  ’/a’  fo  SO* 

Insida  Porimotors,  .450*  to  25' 

PARAMOUNT  Paper  Tubes  facilitate  coil  wind¬ 
ing— insure  coil  accuracy  and  stability.  Proved 
by  use,  they  have  become  standard  with  leading 
manufacturers  of  electrical,  radio  and  electronic 
products.  Here  you  are  sure  to  obtain  the  exact 
size  and  shape  you  need  for  coil  forms  and  other 
uses  . . .  from  stock  arbors,  or  specially  engi¬ 
neered  to  your  specifications.  Hi-Dielectric.  Hi- 
Strength.  Kraft,  Fish  Paper,  Red  Rope,  or  any 
combination,  wound  on  automatic  machines. 
Tolerances  plus  or  minus  .002*  •  Also  Shellac 
Bonded  Kraft  Paper  Tubes  for  absolute  mois- 


Congratulations  Doctor 

Dear  Sirs: 

Your  Crosstalk  item  entitled, 
“Medicos”  (Electronics,  p  97, 
May  1952)  has  aroused  my  curi¬ 
osity.  Your  assertion  that  any  ar¬ 
ticle  that  draws  about  10  letters 


Mfrs.  of  Paper  Tubing  for  the_  Llectrical  Industry  Since  1 91 1 
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development  ' 
and  production. 


QflaJt  tty  &ngm9»r»  Jop  Sngintpr* 


AvallaM*  In  raMnr,  nnonrann  ana  pImiHt 


Tallornd  la  yoitr  naadi . . .  qaelity  cenirollad  fra* 
•taft  to  finlili...daadlv  tnanlat  of  COMMIriymt 
Yoa  araka  Hw  ala<1ronic  pradvcta  and  wo  «HII 
(apply  Hia  dapandobla  connatting  parti, 

Alto 

•'Homkms-com" 

Tho  Tolovision  Hookup  Wiro 


METALS  CORPORATION 

228  Eait  4Sth  Straal,  Naw  York  17,  N.  Y. 
MUrroy  Hill  7-1594 


BASE,  RARE  AND  PRECIOUS 
METALS  AND  ALLOYS 

SMALL  UNITS 
SMALL  SIZES 
CLOSE  TOLERANCES 

Nickel  alloy,  filament  wire  and 
ribbon:  flat,  grooved,  crowned. 

Grid  wire  electroplated. 

Alloys  for  special  requirements, 
bore  or  enamelled. 


McGRAW-HILL  publicationr. 


further  details  upon  request. 


ultra-sonic 
DELAY  LINES 


Spofiou-s  signals  40  db  ot 
bettff  .  .  .  CoiT-pletely  cose 
with  BNC  connectors  Oi  to 
customer  s  specs  .  .  .  Moximur 
precision  and  stability 
.  .  .  Complete  facilities  for  ^ 
ultrasonic  research  arsd 
development. 


Here’s  Why  it  Pays  You . . . 
to  Read  the  Advertising 


The  advertising  is  a  rich  source  of  valuable  information.  In  this 
magazine  it  oHers  you  ideas  and  products  that  may  well  apply 
advantageously  to  your  business. 


Every  issue  is  a  catalog  of  goods,  materials,  and  services  — 
quickly  available  to  you  —  just  for  the  reading.  | 

Leaders  in  business  and  industry  turn  to  the  advertising 
because  they’ve  discovered  it  helps  them  run  their  businesses  | 
more  profitably. 


When  you  read  all  the  ads  in  this  magazine,  the  chances  are 
good  that  you'll  get  a  lead  that  will  materially  help  you  do  a 
better  job.  For  example,  you  may  find  a  specific  piece  of  equip¬ 
ment  that  will  be  a  profitable  time-saver.  Or  a  tool  that  will 
increase  worker  efficiency.  That's  why  it  pays  to  read  the  adver- 
tis.ng.  It’s  good  business. 


CORD  SETS 
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requesting  further  information 
rates  high  is  not  surprising. 

The  reason  that  so  few  letters 
are  received  by  authors  of  most  ar¬ 
ticles  is,  in  my  humble  opinion,  that 
most  articles  are  mainly  spectacu¬ 
lar  and  shall  we  say  of  the  pedantic. 
Such  articles  are  of  specific  impor¬ 
tance  to  but  a  minor  percentage  of 
readers,  though  perhaps  this  per¬ 
centage  is  at  some  particular  in¬ 
stant  a  very  important  one. 

As  soon  as  you  publish  an  article 
that  has  an  appeal  for  25  percent 
of  your  readers,  it  will  draw  atten¬ 
tion  and  the  writer  of  such  an 
article  will,  as  I  personally  know 
from  experience,  find  that  he  has 
landed  a  bigger  fi.sh  than  his  lino 
can  cope  with. 

May  I  therefore  offer  my  con¬ 
gratulations  to  Dr.  Kantor,  and  also 
to  your  discerning  staff  responsible 
for  once  again  including  something 
of  both  interest  and  importance 
among  the  humdrum  of  academicals 
and  involved  technical  specialties. 

James  R.  Cornelius 

Cornelius  Electronic  Instruments 
Coventry,  England 

(Editor's  Note:  Prom  our  experience  it 
is  difficult  to  predict  reader  interests  In 
our  field.  An  extensive  survey  conducted 
a  few  years  ago,  revealed  many  interest¬ 
ing.  and  some  surprisini?.  facts  about  sub¬ 
scribers'  likes  and  dislikes.  Our  selection 
of  articles  is  based  on  such  survey  infor¬ 
mation  and  spot  checks  In  the  field.  (Com¬ 
ments  from  subscribers  on  this  subject 
are  always  welcome  and  will  help  ftuide 
us  toward  making  a  more  useful  EILRC- 

nioNics.) 


Measurement 


50kc  —  20mc 


The  AIRMEC  phase  measuring  equipment  type  RX.  103  la 

unique  in  being  the  only  instrument  at  preeent  manufactured  commer¬ 
cially  for  the  measurement  of  both  phase  shift  and  gain  over  the  entire 
frequency  range  50  kc— 20  me.  It  is  absolutely  invaluable  in  the  design, 
development  and  production  testing  of  feedback  repeaters,  amplifiers,  filters, 
equalizers  and  all  types  of  four  terminal  networks. 

The  unit  is  only  one  of  the  extensive  range  of  Airmee  electronic 
equipments  which  are  available  in  the  United  States  at  short  delivery, 

Full  details  of  this  or  any  other  instrument  wiill  be  sent  immediately 
upon  request. 


AIRMEC 


HIGH  WYCOMBE  •  BUCKINGHAMSHIRE 
ENGI-AND  Cables:  Airmee,  High  Wycombe 


LABORATORIES  LIMITED 


Of  particular  interest  to  all  who  need 
resistors  with  inherent  low  noise  level 
and  good  stability  in  all  climates 


Interprofessional  Meelinp 

Dear  Sirs: 

This  refers  to  the  Backtalk  letter 
written  by  Dr.  Herman  I.  Kantor 
that  appeared  in  the  June  1952  is¬ 
sue  of  Electronics  (p  332).  As  he 
points  out,  many  electronics  engi¬ 
neers  are  eager  to  apply  their 
knowledge  to  medical  problems. 

I  don’t  know  if  the  IRE  has  a 
committee  on  medical  electronics. 
(See  Editor’s  Note  at  the  end  of 
this  letter.)  I  would  like  to  see  a 
program  set  up  wherein  some 
recognized  group  of  engineers 
would  meet  regularly  with  some 
recognized  group  of  doctors,  under 
joint  sponsorship  of  the  American 
Medical  Association  and  of  some 
other  organization  in  our  field,  such 
as  the  IRE. 

The  goal,  I  believe,  should  be 
formally  only  the  transmission  of 
information  relative  to  problems 


HIGH  VALUE  RANGE 

10  to  10,000,000  MEGOHMS 

This  unusuol  range  of  high  value  resistors 
was  developed  to  meet  the  needs  of  scien¬ 
tific  ond  industrial  control,  measuring  and 
laboratory  equipment  —  and  of  high  voltage 
applications. 


Actual  Sise 


SEND  FOR 
BULLETIN  4906 

it  gives  detoils  of  both  the 
Standard  ond  High  Voluc 
resistors,  including  con¬ 
struction.  chorocteristics.  di¬ 
mensions.  etc. Copy  with  Price 
List  moiled  on  request. 


STANDARD  RANGE 

1000  OHMS  TO  9  MEGOHMS 


Usod  oxtonsively  in  commorciol  equip¬ 
ment  including  rodio,  telephone,  tele- 
groph,  sound  pictures,  television,  etc. 
Also  in  o  voriety  of  U.  S.  Navy 
equipment. 


B— I.  R. 

NIW  YORK  M.  M.  Y. 

Western  District  Office  •  Times  Building,  Long  Beach,  California 
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SPACE 

WEIGHT 


SMALL 

MIETAL  STAMPINGS 


FACTORS 
ARE  IMPORTANT 
^  LOOK  TO 


PATTON-MacGUYER  COMPANY 


19  STOCK  SIZES  AT 
PUBLISHED  PRICES 


IacGUYER 


international 

instruments 


For  OTor  33  yoon  P-M  ho*  boon  a  dopondoblo  oourco  ior  amall 
■notal  olomplngi.  An  oslonshro  modom  plant,  comploto  oqulpmoot 
tpociaUiod  ongtnooring  oxportonco  and  toobnaUnq  aklU  combtno 
at  P-M  to  produco  itompod  motal  parts  accurotoly,  oconomlcolly, 
promptly.  Modorato  dio  cbarqos.  Modom  iacilitios  ior  largo  toIubo 
production.  Spodal  stamping  probloms  aro  gladly  accoptod;  rocom- 
mondattons  ior  tho  most  oiiiciont  and  oconomical  solutions  aro  mado 
promptly.  Sond  prints  ior  your  nost  stamping  lob  to  P-M. 


TERMINALS  for  ELECTRIC  WIRES 


Doing  long  oxporioncod  spocialUts  in  tbo  torminol  iiold.  wo  boro 
dios  to  produco  ooor  400  diiloront  kinds  oi  soparoto  torminols.  and 
OTory  modom  iocility  to  moot  your  stondard  or  spociol  roquiro- 
monts.  Wo  also  prooido  torminols  in  continuous  iorm.  suppUod  on 
roots,  with  machino  ior  attaching  and  soldoring  random  torminols 
to  wiros  In  ono  continuous  operation.  Sond  ior  ioldor. 


THE  IDEAL  SOURCE  FOR 
PRECISION-ENGINEERED 


PANEL  METERS 


301  CHAPMAN  STREET.  PROVIDENCE  S.  R.  I. 


Type  404  ADVANCETRON  PHASE 
METER 

100  kc  to  loro  cpt 

Any  symmotricol  or  umynimofricol  wovofortn 

SPECIFICATIONS 

Froquoocy:  Extomol  Indicotor — 100  ke  to  loro  cpo. 

Poaol  motor — 100  ke  to  0.05  cpo. 

Raaqo:  90.  190,  oad  300  doqrooR  full  scolo.  phoso  lood 

or  laq. 

Input  Toltaqo:  0.5  to  50  TOlts  from  xoro  cpo  to  10  kc,  thoa 
tho  lowor  limit  incrooooo  slowly  up  to  1  oolt  at  100 
kc;  bottor  soasitiTity  coa  bo  obtoinod  throuqh 
poaol  odiustmoat. 

Accurocy:  ±1%  or  ono  doqroo  from  soro  cpo  to  10  ke, 
tboa  incroasos  slowly  up  to  4%  or  four  doqroos 
at  100  kc  with  oxtoraol  indicator;  oa  additional 
orror  of  ^1.5%  at  any  oporatiaq  froquoacy 
with  poaol  motor. 

WoToform:  Any  symmotrieol  or  unsymmotrical  porlodic 
woToform  doos  aot  affoct  tho  occuracy  of  tho 
iastrumoat. 

ADVANCE  ELECTRONICS  CO. 

P.  O.  Box  394s  Possaic,  N.  J. 


VU  METERS 


ILLUMINATED  METERS 
MULTI  TESTERS 


FOR  AIRCRAFT.  GUIDED  MISSILES,  EUCTRONIC 
EQUIPMENT,  COMMUNICATIONS  INSTRU¬ 
MENTATION  AND  INDUSTRY 


FEATURES 

1.  No  ompUtudo  odiustmoat 

2.  Diroct  iadicotion  of  phoso 
load  or  lag 

3.  100  kc  to  soro  eps 

4.  Equal  occuracy  for  aay 
symmotrieol  or  unsym- 
motricol  wavoform 

5.  Good  soBsitivity 


Intornotional  Instrumonts  spociotiios  oxclusivoly 
in  miniotur#  and  Mb-minioturo  oloctrkol  inttru* 
montt.  This  idool  of  doing  ono  thing  woll  it  your 
otturonco  that  in  oil  pKotot  of  monufocturo  f 
•och  motor  it  oxtontivoly  tottod  ond  intpoctod 
to  mointoin  rigid  tfondordt  of  quolity  ond  por- 
formonco. 

Intornotienol  Inttrwmontt  incorporatot  oxclutivo^ 


footurot  of  quality  ond  conttruction  thot  providoj 
oporotien  comporoblo  to  targor  tizod  modolt  — 
your  guarontoo  of  full-timo  torvicoobility  undof( 
oil  conditions. 

Tho  minioturo  ond  tub-minioturo  motors  oro 
•tpocially  odaptoblo  for  uto  as  tost  instrumonts 
built  into  on  instollotion.  A  switching  arrongo* 
mont  ollews  tho  chock-out  of  voriout  circuits  ond 
oliminotos  tho  nocossity  of  portoblo  lostors. 
Enginooring  dato  shoots  for  stondord  modols 
sont  on  roquost  .  .  .  spociol  koIos,  rongos  ond 
othor  modificotions  con  bo  providod  to  moot 
your  spocifkotions.  Consult  our  onginooring  do- 
portmont  giving  dotoils.  Just  writ*: 


without 


>ailabio  TO  7 

SSSgSlSS; 


ftOTECTlON  w.  - 
ndard  TYPE  M 
•are  O*  REPWR 

jOXES. 

—..rdance  utlth 


To  b«tt«f  . 

need  »or  SpaciHe"’ 

Spar.-Po'’»  »o*.. 

ho,,  put  them  on  < 
^  production  ti"*- 
^  ..d  Cb-rt 

L  PR9®V,I?1 


Uu  international 
in»trument» 

INCORPORATED 

■OX  3«S4,  NEW  HAVEN  IS,  CONM 
luitoR  ehrukers  ra  priikipu.  otio 
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and  their  solution.  Suitable  pub¬ 
lishing  of  problems  such  as  Dr. 
Kantor  refers  to,  after  screening 
by  the  electronics  committee  and 
conversion  to  terms  conducive  to 
attack  by  electronics  development 
engineers,  would  get  the  informa¬ 
tion  before  the  people  best 
equipped  to  handle  it.  I  venture  to 
say  that,  if  large  laboratories  are 
too  busy  these  days  to  attack  the 
problems  themselves,  then  small 
groups  of  men,  in  their  spare  time, 
will  do  the  job  for  the  medical  in¬ 
dustry,  for  the  electronics  industry, 
for  humanity  and  for  themselves. 

With  large  medical  and  biological 
research  laboratories  in  existence, 
as  they  are  now,  I  know  of  one  spe¬ 
cific  case  (and  there  must  be 
more),  where  physicists  and  elec¬ 
tronics  men  are  so  directly  responsi¬ 
ble  to  and  are  so  directly  controlled 
by  the  doctors  who  are  unaware  of 
the  capabilities  of  the  electronic 
and  physical  approach,  that  really 
significant  work  has  yet  to  emerge 
from  the  combination.  Giving  the 
electronics  boys  complete  freedom 
(as  they  would  have  to  have  if  they 
tackled  the  jobs  voluntarily,  even 
on  their  own  time)  will  help  to 
avoid  this  situation. 

In  any  case,  I  volunteer  to  serve 
on  a  committee,  (as  senior  member 
of  the  IRE  and  a  member  of  the 
American  Physical  Society  I  imag¬ 
ine  I  qualify),  and  I  think  I  could 
find  time  to  perform  individual  ef¬ 
fort  at  design  if  required.  Your 
comments  will  be  appreciated. 

William  B.  Lurik 

Fleetxroftft  lM**'*ratorir’i 
BronxriUe,  S.  V. 


The  THYRATRON  Control  aUows  PROPORTIONAL  regulation  of 
output  power  to  electrically  heated  himacea.  Instead  oi  turning 
current  on-ond-oii.  or  adjusting  the  time  of  application  of  full 
power,  the  power  level  is  continually  monitored  in  accordance 
with  the  furnace  demand.  In  this  way  the  number  of  expansions 
and  contractions  of  the  heated  elements  is  greatly  reduced,  in¬ 
creasing  heater  element  life.  The  controller  operates  proportion¬ 
ally  from  a  resistance  thermometer,  and  thus  insures  maximum 
sensitivity  of  controL 

SPECIFICATIONS: 

Resistcmce  Thermometer  Actuated 
Controls  14)  to  7 ‘/a  canperes  @  220V 
Standard  Ranges:  — 55  to  200°C;  0-1000°F;  0-1000°C 
Controls  to  0.1  °C  (0.01  °C  or  better  with  improved  furnaces) 


Cambridge 


Massachusetts 


University  Road 


Double  Barrel  Advertising 


Advertising  men  agree  —  to  do  a  complete  advertising  job  you  need  the 
double  effect  of  both  Display  Advertising  and  Direct  Mail. 

Display  Advertising  keeps  your  name  before  the  public  and  builds  prestige. 

Direct  Mail  supplements  your  Display  Advertising.  It  pin-points  your 
message  right  to  the  executive  you  want  to  reach— the  person  who  buys  or 
influences  the  purchases. 

More  and  more  companies  are  constantly  increasing  their  use  of  Direct 
Mail  because  it  does  a  job  that  no  other  form  of  advertising  will  do. 

McGraw-Hill  has  a  special  Direct  Mail  Service  that  permits  the  use  of 
McGraw-Hill  lists  for  mailings.  Our  names  give  complete  coverage  in  all  the 
industries  served  by  McGraw-Hill  publications  —  gives  your  message  the 
undivided  personal  attention  of  the  top-notch  executives  in  the  industrial 
Arms.  They  put  you  in  direct  touch  with  the  men  who  make  policy  decisions. 

In  view  of  present  day  difficulties  in  maintain¬ 
ing  your  own  mailing  lists,  our  efficient  personal- 
A  ized  service  is  particularly  important  in  securing 

I  U  Ca  . .  a  .  the  comprehensive  market  coverage  you  need  and 

JaA  •  want. 

V  more  detailed  information  today.  Youll 

^  surprised  at  the  low  over-all  cost  and  the 
pTjl  tnted  effectiveness  of  these  hand-picked  selec- 


IKditor’.**  N’.jtf- :  Tliere  is  a  nrof,  aaiunal 
group  within  thr  Insttliite  of  Radio  Kngi- 
neera  for  Medical  Kiectronlcs,  l.ut  it  is  in 
a  formative  stage  at  the  present  tin-e 
Plans  are  lH*lng  made  for  special  meetings 
and  symposiums  at  the  National  IRE  Con¬ 
ferences.  Requests  for  further  Informa¬ 
tion  should  he  directed  to  the  present 
chairman  of  the  group.  Mr.  I..  H.  Mont¬ 
gomery.  I'nlversity  .School  of  Medicine. 
Vanderbilt  I'nlversity.  Nashville.  Tenn.. 
or  direct  to  the  IRE.) 


Dear  Sirs: 

The  letter  by  Mr.  Walter  E.  Sell- 
man  in  Backtalk  of  the  June,  1952 
i.ssue  of  Electronics  contains  a 
statement  which  is  indicative  of  a 
fal.se  impression  to  which  many 
have  fallen  prey  over  the  years.  Un¬ 
fortunately  some  of  these  are  num- 


McGrow-Hill  Publishing  Co.,  Inc. 

330  West*  42nd  Street,  New  York  36,  N.  Y. 
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^UUEcrii^NICALLY  REGULATED 

lAliORATORY 

^POWER  SUPPLIES 


Products  of 


M  I  C  O 

Frecuion  Apparatus 

UHF  COAXIAL  WAVEMETERS 


^eoresenfeo  by 


Trod««narfc 


The  Runzel  Lab¬ 
oratory  I  n  H  u  r  e  f 
that  every  Inch  of 
Runzel  wire,  cord 
and  cable  la 
'uoroughly  tested  before  shipping. 
Tour  wiring  nee<l8  In  hook*up. 
lead'ln.  shielded  w*ire  and  cords, 
speaker  cords  and  all  types  of  In¬ 
sulated  wire  products,  in  almost 
endless  variety  of  colors,  sizes  and 
speciflcatlona  are  available  from 
<his  centrally  located  plant. 

WfflTf  fOM 
SAMPLtS 


VAW 

METERS 

MODfL  tot 

SSREtSONIC  FRCOSCIKT 
tAME  » <s«  w  m.m 

MODCL  101 
LOW  POWER  FAaOt 
RANGE  iO  ip$  f  M,m  cfft 


FOR  MEASUREMENT  of  VOITS  •  AMPS  •  WATTS 


JOHN  FLUKE  ENGINEERING  COMPANY 


1  UNCH  INODn  SB 

h  '  • 

•  INPUT:  105-1 25  VAC.  SO^ 
■BOiLkmr  •  OUTPUT  #1:  0-500  VDC  oi 
nacto  I  500  mo  regulated 

*  e  OUTPUT  #2:  0-50  VDC. 
0-200  VDC  Bkn  Output. 

AtSO 

.MMUMH  ]  •  OUTPUT  #3:  6.3  VAC  at 
^  stneiAie  j  5A  unregulated 

OUTPUT  #4:  6.3  VAC  at 
I  5A  unregulated 
e  RIPPLI  OUTPUT:  leu  than 
8  millivolts  rmt 


INCRCASeD 

INSULATION 


BETTER 

CONNECTIONS 


Howard  B  Jones  Division 


FOR  POWEt  end  LOSS  MEASUkEMINTS  - 
M  Cable*  •  Ml  IroM  Core*  •  in  Tromfonaort  ^ 
Copper,  Cere  and  ImpedoiKe*  •  in  ClttoE  A,  1,  C 
Aoi^iGef  lopwH  and  Oetpett  •  at  Aircreft  Uppor 
Power  Erepaencie*  •  in  Underwater  Sennd  Epoip* 
Mient  •  in  load  SpeoAer*  •  in  Synchro,  Motor,  end 
Generol  Servo  Circaitry  •  in  Corrier  Corront  Epotp* 
meni  •  in  CompleR  Woveforni*  •  in  Ciront  Anety* 
tit.  both  lineor  and  Non-linear  •  ia  Soood  ood 
Noite  Analytit  *  Thete  ore  bat  a  few  of  the  oeorly 
anlimited  opplicotiooe  of  the  VAW  ntetert. 

Oor  fnpineert  will  be  Aeppy  to  ditcttts  tbe  oppft- 
cation  of  the  VAW  AAeter  to  solve  yoor  parttcolor 
proMeia.  Wsite  Oepl.  E42.  lifercNaro  evatleble 
on  repoeit. 


P.  O.  iOX  755  -  5PRINQOAU,  CONN. 
BUttLINCAMl  ASSOC.,  New  Yorli,  tottsa, 
Wotb.,  D.  C.;  HUGH  MARSLAND,  Cbkeii; 
GERALD  t.  MILLER  CO.,  Hollywood;  M.T. 
ODELL,  Clevolaod,  Doyton;  JAMtS  L.  REARA 
Pottlosd.  Ore.;  EARL  LIPSCOMB  ASSOC. 
Dollos.  Houston. 


/ 


7 

/i 


/// 


WIRf^/CORD 


OHct 


CORD  &  WIRE  CO 

4723  Montrose  Avenue 
CtTico90  41.  Illinois 


RUNZEL 


MODEL  101 

e  rO«ER  RSNGE:  IN  aW  W  t  Ka. 
e  lurut  iMrtDSNCE:  i  mesomi. 
e  VOiUCE  SSNCE:  FULL  tCSLE  t.lV  I*  NOV. 
e  (UMENT  RSME:  FULL  SMLE  .Nl  M  MS. 


MODEL  103 

e  RESDS  WSttS  ST  FULL  SESLE  AT  lOTH  11% 
AND  UNI1T  HWES  FACTMS. 
e  INSUT  IMSEUANCE:  I  MESOHFS. 
e  POMES  SANCE:  FULL  SEALE,  iiS  aW  M  IS  SW. 
e  VOLTASE  SANCE:  FULL  SCALE,  I.SV  ta  SMV. 
e  CUSSENT  SANCE:  FULL  SCALE,  .NISA  M  MA. 


BW  RANGE 


MODEL  433  .  .20  to  75  Centimeters 
MODEL  501 ...  4  to  20  Centimeters 
MODEL  402 A.  .  2  to  10  Centimeters 
MODEL  402B. .  2  to  10  Centimeters 
(Reaction  Type) 


MICO  INSTRUMENT  CO. 

76E  TROWBRIDGE  ST.,  CAMBRIDGE,  MASS. 
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"'Just  tell  them  they 

CAN’T  AFFORD  TO  USE 
ANYTHING  ELSE  ...” 

That’s  Joe  Gibbons  speaking.  We  were 
talking  about  how  to  make  people  realize 
what  a  terrific  thing  this  new 

JELLIFF  ALLOY  1000  RESISTANCE  WIRE 

really  is,  and  that’s  the  way  he  summed  it  up.  And  even  when  you 
make  allowances  for  a  salesman’s  natural  enthusiasm,  he’s  pretty  near 
right.  Just  look  at  some  of  the  important  data: 

Resistivity  1000  ohms/cmf 
Tensile  strength  165,000  psi — 
TC  of  Resistance  20  ppm — 

★  Coefficent  of  Expansion  13.9 
ppm— 

Corrosion  Resistance  equal  to  the 
best  nickel-chromiums — 

Winds  fast  and  solders  easily — 
Lots  more  ohms  in  lots  less  space. 

See  what  we  mean?  For  the  whole  story, 
write  for  Bulletin  17. 


JELLIFF 

manufacturing 

CORPORATION 
SOUTHPORT,  CONN. 


.•-r,  '•  Wl..f 


I  BACKTALK  (;oiilinu«l) 

I  bered  among  the  engineering  pro- 
:  fes.sion.  Mr.  Sellman,  while  citing 
I  various  reasons  for  the  admittedly 
■  poor  sound  quality  of  network  pro¬ 
grams  as  mentioned  in  a  previous 
editorial  in  the  March,  1952  issue 
of  Electronics  discussing  the 
I  “flat,  dull’’  tone  of  radio  networks, 
made  the  statement  "One  of  the 
limitations,  of  course,  is  the  5,000- 
!  cycle  limit  on  a-m  broadcast  trans¬ 
mitters.” 

We  a-m  broadcasters  have  enough 
difficulty  sneaking  our  little  signals 
I  into  the  far  corners  of  our  claimed 
I  coverage  areas  amid  all  the  inter- 
I  ference  of  an  overcrowded  band 
I  without  being  saddled  with  an  up- 
!  per  limit  of  5,000  cycles  in  our 
transmitters.  The  “flat”  truth  of 
the  matter  is  that  a-m  broadcast 
transmitters  are  not  limited  to  a 
frequency  respon.se  of  5,000  cycles. 
The  false  impression  that  they  are, 

,  possibly  stems  from  the  fact  that 
since  a-m  broadcast  frequencies  are 
separated  by  10,000  cycles,  to  broad- 
ca.st  any  .sound  intelligence  contain¬ 
ing  frequencies  higher  than  5,000 
’  cycles  would  result  in  sidebands 
I  spilling  over  into  an  adjacent  chan¬ 
nel.  But  standard  a-m  braodcast 
stations  are  not  licensed  by  the 
FCC  on  adjacent  channels  in  the 
same  local  area.  The  FCC  Stand¬ 
ards  of  Good  Engineering  Practice 
contain  a  requirement  that  “the 
audio  frequency  transmitting  char¬ 
acteristics  of  the  equipment  from 
the  microphone  terminals  ...  to 
the  antenna  output  does  not  de¬ 
part  more  than  2  decibels  from  that 
at  1,000  cycles  between  100  and 
5,000  cycles.”  However,  this  re¬ 
quirement  does  not  place  an  upper 
limit  of  5,000  cycles  upon  the  trans¬ 
mitting  equipment.  In  fact,  the 
FCC  does  not  place  any  upper  limit 
on  a-m  broadcast  transmitters  ex¬ 
cept  to  .say  that  “in  the  event  inter¬ 
ference  is  caused  to  other  stations 
by  modulating  frequencies  in  excess 
of  7,500  cycles  .  .  .  the  licensee 
shall  install  equipment  or  make 
adjustments  which  limit  the  emis¬ 
sions  to  within  this  band  or  to  such 
an  extent  above  7,500  cycles  as  to 
reduce  the  interference  to  where  it 
is  no  longer  objectionable.”  In  the 
absence  of  such  interference  no 
upper  limit  exists  from  a  legal 
standpoint.  In  passing  it  might  be 
added  that  the  FCC  Standards  do 
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NEW  HERMES,  Inc 


13-19  University  Place,  N  Y.  3,  N  Y. 
In  Canada:  359  St  Jome%  St,  Montreal 
World's  Largest  Mani/factufr  of  Portable  En^o<firyg  Mochmes 


UG-i9B  U 
'UG-22B  U 


DAGE  ELECTRIC  COMPANY,  INC 


67  North  Second  Street  •  Beech  Grove  indiono 


PANELS  OF  ANY  DIMENSIONS  IN 
YOUR  OWN  SHOP  ra 


Our  Ohms  Trovel 
In  Thu  Bust  Circuits 


You’ll  find  them  in  the  most 
costly  and  intricate  electronic 
and  avionic  equipment — and 
in  scads  of  everyday  appli¬ 
cations,  too. 

For  at  IRC  we  package  ohms  for 
nearly  every  use.  You  can  have 
them  as  finicky,  as  friendly,  as 
versatile  or  as  varied  as  you 
wish.  All  are  packaged  in  resis¬ 
tors  that  are  reliable  in  every 
respect.  Rigid  quality  control 
makes  them  so. 

The  ohms  you  need  are  ready 
right  now!  You  can  get  them 
without  delay.  Just  let  us  know 
the  kind  and  quantity  you  want. 


Send  for  Booklets 
l-S  29  —portable  model 
H-29  —heavy  duty  model 


NEW  HERMES,  Inc.  13-19  University  Place,  N.Y.  3 
CANADA;  359  St.  James  St.,  Montreal 


..W'  CHALLENGING 
;  ^  POSITIONS  in 

NEW  YORK— NEW  MEXICO 
CALIFORNIA 
ON 

GUIDED  MISSILES 


•  The  only  portable  machine  which 
reproduces  2_5  sizes  from  one 
master  alphabet. 

•  The  only  one  with  adjustable 


copy  holding  slides  for  multiline 
engraving  in  one  set-up. 

•  SeK-centering  holding  vise  for 
nameplates. 


ELECTRONICS 

ENGINEERS 


Assignments  on  antennas,  wave  guides, 
radotnes,  instrumentation,  teiemeter- 
ing,  radar,  gsroscopes,  servomechan¬ 
isms,  autopilots,  computors,  circuits, 
components  and  system  design,  pro¬ 
duction  design,  transformer  design  and 
packaging  and  general  electronics. 


QUANTITY - QUiCKLY  ■ 

I  RADIO  FREQUENCY 
i _  CONNECTORS 


•  Dage  specializes  in  the  manufacture 
of  the in  Type  BNC,  Type  N  and 
special  radio  frequency  connectors. 
Your  requirements  for  radio  frequency 
connectors  will  be  met  quickly  and  ef¬ 
ficiently  by  Dage.  All  Dage  connectors 
are  manufactured  in  strict  accordance 
with  military  specifications.  Write  Dage 


Write  to  Mgr.,  Eng.  Personnel 
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WALKIE  RECORDALL 


MILES  REPRODUCER  CO  .  INC 
•12  laoADWATtTn'nvlNiw  roan  j  n  y 


•  SOOtRING 
BRAZING  S.  WUDING 


MICROMETER  FREQUENCY  METER 


of  frontmittcn.  AM  or  Fm  0  1  to  175 
mC  ,  0  0025',  occurocv  Price  $220  00 

LAMPKIN  LABORATORIES,  INC. 

BRADINTON  FLORIDA 


EISLER 


Morufocturcs  Complete  Equipment  Fei 


2$0  KVA 

€0UIP^*f  NT 


,POT  WflOlO', 
TflfV.'jlON  Tl.be 

T  0  AN-, FORME  R  j  ipeoo' 
.*4C  ANDF'Cf  NT  .AVF*  M 
*1'  ORESCENT  T^et  Ma 
NEON  .CN  MAK 
E^C  TRONIC  EC-  .E  MtNT 

.M  T  G.  ASS  .w'ClNO  00.1  C..’» 
lISLt*  ENGiNftR-NGCO  Mf' 


♦  or  ’ 
VVORl 


tccnfintttd) 


require  a-m  broadcasting  equip¬ 
ment  to  be  capable  of  at  least  85  to 
95  percent  modulation  at  7,500 
cycles  with  not  more  than  7.5  per¬ 
cent  harmonic  distortion. 

In  the  interest  of  reducing  such 
sideband  interference  most  manu¬ 
facturers  of  broadcast  transmitters 
include  in  their  design  a  low-pass 
audio  filter,  or  other  means,  whose 
purpose  it  is  to  present  a  rapid  at¬ 
tenuation  of  audio  frequencies 
above  10,000  cycles,  and  the  fre¬ 
quency  response  of  the  transmit¬ 
ting  equipment  is  therefore  not  se¬ 
riously  impaired  over  the  audio 
band  of  50  to  10,000  cycles.  Several 
standard  a-m  stations  broadcast 
signals  having  substantially  flat  re¬ 
sponse  out  to  15,000  cycles.  These 
facts  may  come  as  a  surprise  to 
many  who  have  never  troubled  to 
equip  themselves  with  a  good  a-m 
receiver  with  a  wide  band-pass  i-f 
section  and  a  creditable  audio  am¬ 
plifier  and  speaker.  In  fact,  while 
listening  with  such  a  receiver  to 
the  station  at  which  the  writer  is 
chief  engineer,  the  principal  tech¬ 
nical  faults  of  our  a-m  broadcasting 
will  be  found  to  be  the  ever-present 
small  dynamic  range  and  suscepti¬ 
bility  to  atmospherics.  The  real  rea¬ 
son  for  the  seeming  poor  frequency 
response  of  a-m  broadcasting  sta¬ 
tions  airing  “non-network”  pro¬ 
grams  will  often  be  found  in  the 
narrow  band-pass  and  poor  audio 
sections  of  the  millions  of  “$39.95 
and  equivalent”  a-m  receivers  stud¬ 
ding  the  U.S.A. 

Elmer  Troutman 

Chief  Engineer,  WIRC 
Hickory  S.  C. 


Shorted  Turn  Indicator 

titr  uaiuuuBMd  eolla 

[  Mooa  leic  murriN  42 

•JW  HUNTINGTON  MACR  CAUF. 


ELECTRO  PLATING 


SKClAllSTS  IN 

Silver,  Cadmium  A  Zinc 
Barrel  Plating 


ARTRON 


Iridite  and  Cronak 
Processes 

To  Govornmont  Spoelfkotions 
Govoenmont  Cortifiod 


t'onUBUOU*.  perAiBiMm.  iitiiexed  m-ordliic,  ttp  to  4 
hn..  onlz  Sc  hr.  IniUntAiieuun.  iMriaBiMiit  pUTbock. 
Picks  up  Mund  up  to  BO  fl.  U<N'ord«  ronferwicM.  tec- 
tur«8,  dicUUoo.  S-WBjr  piinne  Jr  nmI#«  Ulks;  whll^ 
•Blklnc.  lidlnc  or  flyluf.  Kerord*  In  cIokmI  briKcBnr 
•|tb  *'hldd««  iiilkp‘’l  Writs  for  DAtailstf  LHsrtdhiro. 


EVEREADY 


from  •  Brass,  •  Aluminum, 

Sfoinloss  Stool 

^^B  New,  modern  mo- 
chinery.  Forward 
vour  specs  and 
prints  for  prompt 
estimates. 


SUB-CONTRACTING 

MILITARY  and  COMMERCIAL 

receivers — test  equipment 
tronsmitters— controls 
sub'Ossemblies 

TELETRONICS  LABORATORY.  INC. 

Wntbury,  L.  I.,  N.  Y.  Westbury  7-102t 


Maryland  Precision  Instrument  Co. 
12  C.  Lannle  St.  >  NUIbMry  47n  •  Balts.  2.  NO. 
Complete  Monufacturina  Facilities 
20  Yssrs  Production  Knowiiow 


ELECTROACUSTIC  G.m.b.H. 

Westring  425-429,  Kiel,  W.  Germaiy 

Electronic  Reseorch,  Development  A 
Production-^rime  A  Sebcentroctlnt 

Hlphly  quelifled  atafr  Bpeclallalng  lo 
Underwater  Sound  Engineering  (Sonar, 
etc.).  Radio  Communication  (HF.  VHF 
Radar,  etc.).  A  Air  Sound  Equipment. 

Interested  in  cooperating  with  U.  S. 
electronics  Arms  In  development  work, 
licensed  manufacture  and  repreaentatlon 
In  Europe;  willing  license  own  patents  In 
U.S.A.  (Radar.  Sonar  Underwater  Sound* 
lag.  Ships  Radio). 

U.  S.  Rep.: 

American  and  Foreign  Enterprises,  hic. 

S21  FitHi  Avenue  New  York  17,  N.  Y. 


Research  &  Development 
of  Electronic  Equipment 

Single  or  Medium  Quantities 

MICHEL  MANUFACTURING  CO. 

227  North  Water  St.,  Mitwoukee,  WltceiiBifi 


Graph  Paper  Available 

Dear  Sirs: 

In  M.  W.  Scheldorf’s  recent  ar¬ 
ticle,  “Antenna  Gain  by  Graphical 
Means”  (Electronics,  p  144,  Mar. 
1952),  three  special  types  of  graph 
paper  were  illustrated  in  Fig.  3, 
4  and  5. 

These  graph  sheets  are  available 
for  purchase  from  Andrew.  Type 
numbers  are  as  follows: 

Fig.  3  K-13901 
Fig.  4  K-13902 
Fig.  5  K-13900 

J.  F.  Moynihan 

Antlrew  f 'or pom f ion 
Chicago,  Illinoio 


This  CO]N'TACT§  Section 


■upplomonti  othor  adTortUlng  In  this  U«uo  with  thoie  additional 
announcomenti  oi  product*  otaanlial  to  eiiiclant  and  oconomical  pro¬ 
duction  and  maintanonco.  Maka  a  habit  oi  chocking  Ihi*  pogo.  oach  iuua. 
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Professional  Services 


CROSBY  LABORATORIES,  INC. 

Murray  C.  Crosby  &  Staff 

RmMo  •  Elcctnmle 

lUaMrch  DvreloimflDt  A  MftnufftcturtAC 
|ri|  4  XV 


DATA  ENGINEERS,  INC. 

Engineering  that  ^'Counts** 

DeiUiien  A  lUoufacturart  of 
DftU  R«cordliit  InainiiMiiU 

MOt  R«?cnfwood  A?«.,  ChiOMO  4* 


WHEN 

TIME 

IS 


put  th«  lolulloii  a<  youi  piobIwBa  uv 
to  a  ■podnUiod  Coa^tont  whoao  pro 
iauiatial  eurd  uppooii  oa  thk  pog*. 
Hla  brood  «.<poit«aoo  may  ioto  you 
mootbs  oi  oo^y  wporiaroatatloo. 

ELECTRONICS 

330  West  42ed  St.,  New  York  36,  N.  Y. 


ALBERT  PREISMAN 

Consulting  Engineer 

PulM  T«ehBlqoM.  Vld«o 
AivUflvrt.  I*h«4ng  Nctvork*. 
iBduMrtal  ApvliaooM 
AfllUted  with 

MANAOESfENT-TRAlNlNO  ABHOClATCfl 
^Ml-Uth  at..  N.  W.  WMhiagtcsB  M.  D.  C. 


JOSEPH  RACKER  COMPANY 

RaJjr  Consultants  6  Editors 

T«chiilc4l  ManujiU 
RraMreh  IMTolopaMnt 

144  Namsu  Btrwt.  N«w  York  Si.  IV.  T. 

Worth  4-1443 


DUBROW  DEVELOPMENT  CO. 

Design  —  Development  —  M 

QuAlitj  Eloctronlc  EqulpOMAt 
S47  High  8t  BurUagtoa.  K.  J. 


R.  W.  HODGSON 

EKSKARCH  A  DE^'BLOPMENT  DVOINBR8  RPK 


W.  C.  ROBINETTE  CO. 

MOTRON  DEADBKAT  HlOH  GAIN  SERVOS 

Spood  MBtrol  of  ottY  PrliM  kfovrr  to  MU 
OTorggo.  Boetrle  TraamlMdoas  ^  to  60  HP  plu<. 
eoMrolo— Soro  droop — No  load  to  fuU  load. 

MS  Fair  Oako  A?o.  South  Pasadoaa,  Cahf 

Py  116M 


EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC. 

Consulting  Engineers 
Rroearch,  DrrolopnwQt  and  llaatifaotwa 
of  El«rtroalc  and  Rtroboaroptc  KqulpoaMt 
Spadalliit*  to  Hlgh-Speod  PbatoffraMT 
IM  BrookUnr  ATooue.  Roatoa  16.  kfaaa. 


R.  W.  HODGSON 

PATENT  AOKNT  RPBTlAUliNO 
IN  ELECTRONICS 

Raglatwrd  to  Prartlro  Befort  tha  U.  8.  A 

Paraign  Pataat  OflSeaa 

OSka — 4444  Latlngtan  Ara..  Hollywood  SI.  Calif. 
AU  Mall  la  Boi  174.  Shanaan  Oaki,  Caltf. 

QUdttana  4414 


SKINNER,  HARLAN  AND  IRELAND,  INC. 

Consulting  Engineers 


OOm  and  laboratory 


IndlanapoUa  7.  Indiana 


Eldico  of  New  York  Inc. 


Donald  J.  8.  Martan  A  Englnaailng  Staff 
44‘Sl  Douglaaton  Pkwy  Douglaatoa.  N  .T. 

Bayaldo  t-MM 


HOGAN  LABORATORIES,  INC. 

John  V.  L.  Hogan,  Pim 
Applied  Rmmreh,  DmftUpmmt.  ffapAiraria# 
Eat.  14S9.  Elartronlca,  Optica,  Machanlia^  Fae- 


165  Parry  Btroat.  Now  York  14. 


THE  TECHNICAL  , 

MATERIEL  CORPORATION  [ 

Communications  Consultants  i 

Syataaaa  Englneartng 
Gonaral  Oflieao  and  Laboratory 
111  Spaoear  Plata.  Maroarcoack,  N  Y. 


FRANK  J.  EPSTEIN 

Registered  Patent  Agent 
Uanrral  Patent  Praotlca 
Spaciallglng  In 

Radio.  Radar  and  1%'  ElactronSea 
887  So.  Sycanora  Af«.,  Loa  Angalaa  M.  Calif. 
WHltney  4317 


THE  KUUIAN  CORPORATION 

Consultants  •  Engineers  •  Constructors 
Elaetranlc  Control 
SpaeUlliU 

Utility  •  Induatilal  •  Chcmleal 
lt04  N.  Broad  St.  PhlU.  tl.  Pa. 


ERCO  RADIO 
LABORATORIES,  INC. 

Radio  Communications  Equipment 

Klnrarlng  •  Dr^lgn  •  TV?alopnMnt  -  rrodofltl 
Plonarn  In  Froquaocy  Shift  Talagraph 

Garden  City  •  Long  Uland  •  Near  Yorfe 


MEASUREMENTS  CORPORATION 

Research  &  Manufacturing  Engineers 


John  M.  van  Rauran 
Speelallau  in  tha  Dcndgn  and 
Oavalopmant  of  Klertroolc  Tost  Inatnuaruu 


TELECHROME,  INC. 

Electronic  Design  Specialist 

('OLOR  TEI.EVISION  EQUIPMENT 
Flying  Spot  Srannrrt.  Color  H>iitha4z«rs.  Kt-raV- 
Monltora.  OaelUwtrapaa  and  Rrlatad  ,\naratM 
J.  R.  Papktn-Clunian.  Prna  A  Ck.  Sagr. 


HARRIS  A.  THOMPSON 

Mlcrowava  Electronic  Radar 


MFG.  A  DEVELOPMENT  PROBLyUdS 
8685  Penn..  Bouldar.  Colorado.  Phono  18 


HARRIS  GALUY 

Consultant 
MU'ROWAVS  AND 
I'L’DBE  TECHNIQUES 


Eugene  Mittelmann,  E.E.,  Ph.D. 

Consulting  Engineer  6  Physicist 


WHEELER  LABORATORIES,  INC. 

Radio  and  Elartronlca 


Mlcrowava  ComnananU  -Teat  EgulpaMUt 
Harold  A.  Wbaalar  and  Engtnaartng  Staff 


)  Parry  St.  Ballavllla  4.  N.  J. 


HANSON-GORRILL-BRIAN  INC. 

Products  6  Mfg.  Development 


ElelCrRICAL 
HYDRAULIC 
One  CootliMnul  EDI 


NIAGARA  ELECTRON  LABORATORIES 


Spactallilng  In  aolntloo  of  proMams  of  alartranlc 
and  aleetro-phyMeal  tnatnunantatlon  for  tha  ra- 
aaarcb  of  analytical  laboratory.  Induatrlal  plant 
problaiM  alao  Invltad. 

Aadovar.  Naw  York  Cabla  AddraM:  NIATRON1.AP 


YARDNEY  LABORATORIES,  INC. 

Research  •  Design  -  Development 
ElTCUO.CbenlrAl  (;m.r.tora  of  turets 
IM  CbABlMr.  Sum  worth  1-SSM.  IS.  M 
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ADVERTISING 


a«s,MEo  Searchlight  Section 

EMPLOYMENT  .  BUSINESS  •  OPPORTUNITIES  .  EQUIPMENT— USED  or  RESALE 


ELECTRONIC 
ENGINEERS 
&  PHYSICISTS 

OUR  STEADILY  EXPANDING  LABORATORY  OPERATIONS 
ASSURE  PERMANENT  POSITIONS  AND  UNEXCELLED 
OPPORTUNITY  FOR  PROFESSIONAL  GROWTH  IN 

RESEARCH  &  DEVELOPMENT 

GUIDED  MISSILES 
TELEVISION 


POSITIONS  OPEN 

I  Location 

I  KANSAS  CITY.  MO. 

Electronic  &  Mechanical 
Engineers 

ELECTRONIC  ENGINEERS:  Mutt  btf  oonNdev- 
Able  derelopment  experience  la  radio  transmit¬ 
ting  and  reeelrlng  equipment.  Ability  to  flU 
portion  of  Senior  Prolect  Engineer  a  requlsllo. 

MECHANICAL  ENGINEER:  Must  have  derelop- 
ment  experience  In  mechanical  design  of  elec¬ 
tronic  or  similar  predae  equipment.  I*raetleal 
and  theoretical  knowledge  of  matoials.  flnlshea, 
sheet  metal,  and  machine  shop  design  are  basic 
requlrementa  Position  Is  one  of  considerable 
responsibility. 

SALARY:  Open. 

Theee  podtlons  are  permanent. 

Write  stating  educational  and  professional  history 

direct  to: 

Joy  V.  WllcoK,  PmldMt 
WILCOX  ELECTRIC  COMPANY,  INC. 

1400  Choftnut  Sf.  Kontcu  City  1,  Mo. 

Oepeede&te  commeiiicetioiM  Hare  1991 


ELECTRONIC  NAVIGATION 
SOLID  STATE  PHYSICS 


REPLIES  (Rot  So.):  Addrrot  to  office  nenrctt  you 
SEW  YORK:  SSO  W.  Ifnd  Ht.  (S6) 

CHICAf/O:  StO  S.  Mirkionn  .Ave.  (II) 
PAS  FRASCISCO:  68  Poi>t  8t.  (i) 


VACUUM  TUBES 

RADAR 

ADDRESS  CAPEHART  FARNSWORTH  CORP. 

INQUIRIES  TO  IND. 


TRANSFORMER  &  COIL 
DESIGN  ENGINEER 

Small  company,  well  financed, 
looking  for  on  executive  type  who 
has  o  thorough  background  in  the 
design  and  manufacturing  proc¬ 
esses  for  oil  types  of  coil  windings 
and  transformers.  The  man  we  ore 
looking  for  should  be  moking  at 
least  $10,000.00  per  year  now.  Our 
employees  know  of  this  advertise¬ 
ment. 

Klertrontca 

330  W.  42  St..  New  York  36.  N.  Y. 


SAN  FRANCISCO  OPPORTUNITY 
FOR  ELECTRONICS  ENGINEER 

in  tains  promotion  work  lor  induitriol  adw. 
oqoncy.  Writing  ability  roquirod  and  aalot 
aonao  important. 


DIRECT  to  DRAKE 
ALL  YOUR 

EMPLOYMENT  PROBLEMS 

International  Coverage 
GUARANTEES 
CLIENT  and  CANDIDATE 
MAXIMUM  SELECTION 

A  brief  letter  telling  us  your  needs  er  experience, 
will  receive  our  prompt  and  confidential  attention. 

ERIC  MOORE,  Manoger 

DRAKE  PERSONNEL 

Suito  1009  7  W.  Madison  8t. 

Chicago  2.  111.  Financial  6-2100 


SALES  ENGINEER 

Old  ottablUbod  Toronto  firm  la  radio  and 
•loctronict  iaduptry  roquiroo  tbo  PorrleM 
ol  a  poIm  onqiaoore  wiUi  coUoqo  dogroo  la 
CommuaieotioBs  Caqiaoprlaa  or  Eloctroaieo. 
to  hoadlo  ODO  of  tho  worldo  loadiaa  Uaoo 
ol  laboratorr  tMt  oquipmoat  Should  boro 
at  loopt  two  or  throo  yoort  proctical  oaqW 
Booriaq  oxporioaco.  Mtisl  boro  abUity  to 
moot  md  hoadlo  poopio.  Pormaaoat  poob 
tioa.  Uto  la  Tereato,  but  wtUiaq  to  trowol 
ttirouqhout  Coaada*  Plooto  auboUt  oJl 
portlaoat  laJormotiOB,  laeludlaq  aokvy 
roquirod  to: 

HW-4786,  Electronics 
330  W.  42  Si..  New  York  36.  N.  Y. 


POSITIONS  VACANT 


INTERESTING  OPPORTl’NITY.  Lonff  eatab- 
liflhed  Ohio  profeaaional  englneerlnfr  organi¬ 
zation  requires  ingenious  R.S.  for  design  and 
development  of  elertronic  circuits  for  industrial 
clients.  0-5  years  experience.  Salary  and  bonus 
plan.  P-4414.  Electronics. 


WANTED— GR.\DUATK  electrical  engineer  for 
work  in  Connecticut.  A  man  having  approxi¬ 
mately  3  years  experience  in  design  of  trans¬ 
formers  or  ele<'tri»'al  machinery  could  qualify. 
Salary  commensurate  with  ability.  The  Su¬ 
perior  Electric  Company,  Bristol.  Connecticut. 


POSITIONS  WANTiD 


CHEMICAE  ENGINEERING,  electronics,  de¬ 
grees.  age  40.  10  years  chemical  experience, 
first  class  phone  license.  Sigma  Xi,  available 
immediately.  PW.4691,  Electronics. 


EI.Ef*TRONICS  ENGINEER  desires  Foreign 
position,  married — several  years  experience  in 
research,  development,  design  of  electronic 
circuity-radar  advanced  degree.  PW-4619, 
Electronics. 


SBLLING  OPPORTUNITY 


SALES  REPRESENTATIVE  Engineers  are 
seeking  additional  lines  in  elec  tronics  and  al¬ 
lied  flields.  Metropolitan  N.  Y.  location.  Or¬ 
ganisation  offers  over  20  years  experience  in 
held.  KA-4191.  Electronics. 


“Searchlight” 

*) 

.ai 

IS 

Opportunity  Advertising 

— CO  help  you  get  what  you  want. 

— to  help  you  sell  what  you  no 
longer  need 

Take  Advantage  Of  It 

For  Evtry  Business  Worst 
“Think  Seaichucht  Fiist” 
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SEARCHLIGHT  SECTION 


RESEARCH  ^ 

AND 


DEVELOPMENT 


I 


forge  the  KlY  to  Amenea’s  future  In  the  AIR 
take  YOUR  place  .  .  .  with  GOODYEAR  AIRCRAFT 

The  continued  and  steady  growth  of  established  research  and  development  projects 
presents  a  number  of  unusual  opportunities  for  outstanding  and  experienced  men. 

SCIENTISTS  ENGINEERS  DESIGNERS 


Positions  are  available  in  our  organization  for  qualified  personnel  in  the  following 
fields: 


*  Electrical  Systems 

*  Circuit  Analysis 

*  Analog  Computers 

*  Servomechanisms 

*  Test  Equipment 


*  Structures  *  Stress  Analysis 

*  Aerodynamics  *  Flight  Test 

*  Applied  Mathematics  *  Missile  Design 

*  Electronics  *  Dynamics 

*  Physics  •  Microwaves 


Openings  also  exist  for  welding  engiiteers,  civil  engineers,  and  ptechonical  engi¬ 
neers  with  experience  in  metals  fabrication;  and  for  personnel  with  ability  and 
experience  in  technical  editing,  art,  cmd  motion  pictures. 


GOODYEAR  AIRCRAFT  CORPORATION,  1210  Massillon 


Akron  1 5,  Ohio 


Positions  are  available  at  several  levels,  and  inquiries  are  also  invited  from  recent 
graduates.  Salaries  are  based  on  education,  ability,  and  experience.  Liberal  salary, 
vacation,  insurance,  and  retirement  plans  are  yours  if  you  qualify. 

write,  giving  full  details,  to 
C.  G.  Jones,  Salary  Personnel  Department. 
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SEARCHLIGHT  SECTION 


MAKE  THIS  TOUR  HOME 
FOR  IMPORTANT  WORK 
UNDER  IDEAL  CONDITIONS 


TV  RECEIVER  DESIGN  ENGINEERS 

•  ELECTRONICS  ENGINEERS 

•  FIELD  ENGINEERS 

•  TEST  &  INSPECTION  ENGINEERS 

•  LAB.  TECHNICIANS 

NEEDED  TO  WORK  ON:  Radar,  G.C.A.,  Mobile  Radio 
Auto  Radio,  Airborne  Communication  &  Navigation 
Equipment,  Television,  Antennas,  Microwave  Equip 
ment.  Servo  Mechanisms,  Guided  Missiles  and  Test 
Equipment  Design. 

YOU  BENEFIT  AT  BENDIX  RADIO:  from  high  wages, 
a  modern,  air-conditioned  plant,  paid  vacations  and 
holidays,  group  insurance  and  a  good  chance  for 
advancement. 

Housing  immediately  available  in  the  beautiful  suburban 
and  country  areas  that  surround  the  Bendix  Radio  plant. 

Wrife,  Wire  or  phone 

MR.  £.  O.  COLE,  DEPT.  J.  OQnOIX  KOOIO 

DIVISION  OP  BINOIX  AVIATION  CORPORATION 
BALTIMORE-4,  MD.  Phene;  TOWSON  2200 


^fCaAMyu>/‘ Oie  USftlUi  Xn4»t 
CUcticnic  Cij^ui/un^nt 


ENGINEERS 

ELECTRONIC 


Electro-Mechanical 


MAKE 

YOUK  MOVE 
IN  THE 
RIGHT 
DIRECTION 


POSITIONS  THAT  POINT  TO 
A  SUCCESSFUL  FUTURE! 

Minimum  Kuquinmunt$ 

Four  yuan'  expuricncu  iu  odvauced  ru- 
tcarch  and  devulopmunt  on  Rodar  Systumt, 
Competun,  Wave  Guide  and  Antennas, 
Servo-mechanisms,  Pulse  Techniques  Gyro¬ 
scopic  Equipment  and  Reloted  Fields. 

It  ywr  skills  an  now  baing 
tuOf  uiilltad  In  a  rlM  Uetense 
IssUasIry,  please  Vo  not  apply. 

Kindly  fend  resume  and  selorY  requirements  to 

r^eW.LMAXSON 

CORPORATION 

460  W.  34tli  St.  New  York  1,  N.  Y. 


ATTENTION! 

Former  Field  Engineers 

We  urgently  need  men  with  elec¬ 
tronic  background;  and  preferably 
radar  or  computer  experience,  to 
supervise,  instruct  and  assist  in 
installation — maintenance  of  elec¬ 
tronic  equipment. 

Excellent  starting  salary  during 
factory  training,  plus  overtime 
premium  in  field.  Substantial  in¬ 
surance  program.  Domestic  & 
overseas  assignments  available. 
Salary  will  be  commensurate  with 
experience. 

Please  forward  your  personal 
experience  record  to: 

Personnel  Supervieer 
Field  Enf.  Dhr. 

Reeves  Instrument  Corp. 
215  East  91st  St. 
New  York,  28,  N.  Y. 


SALES  £IVGI\EEH 

•ELECTRONIC  COUNTERS 

•  AUTOMATIC  CLERICAL  SYSTEM 
•DATA  HANDUNG  EQUIPMENT 
•DIGITAL  COMPUTERS 

•  PRECISION  TIMING  INSTRUMENTS 
•AUTOMATIC  MACHINE  CONTROL 
•FLYING  TYPEWRITER 


ExcoUenI  opportunity  ior  a  man  with 
eioctronie  background,  mechonicai  opU- 
tndo.  and  IMAGINATION. 

—  Well-oetoblishod  and  expanding 
company  — 

Pleoee  send  roeumo  oi  educotion  and 
experience  to  Sales  Manager. 

POHER 

INSTRUMENT  COMPANY 

115  Cutter  Mill  Road, 
Greot  Neck,  N.  Y. 


STAVID 

ENGINEERING,  INC. 

hot  openings  for 
Graduate 

ELECTRONIC 

ENGINEERS 

MECHANICAL 

ENGINEERS 

Experience  in  Design  and  Devel- 
epment  of  Rader  and  Sonar 
Boceesary. 

Broad  knowledge  of  Search  ond  Fire 
Control  Systems;  Servo  Mechanisms, 
SpecM  Weapons,  Microwave,  Anten¬ 
na  and  Antenna  Mounts,  etc. 
h4echeeicol  Engineer  should  hove  ex- 
perieece  in  pockoging  of  Electroeic 
Eqeipment  to  Gov't  specifications  ie- 
cledhig  design  of  complex  cabinets, 
shock  nwent  and  sway  brace  struc- 
turas.  Serve  Mechanisms. 

Positioes  ore  ovoiloble  in  Field  Service 
and  Technicol  Writing. 

Liberal  personnel  benefits  including  life, 
sickness  end  accident  insurance,  end  e 
worthwhile  pension  system.  Fold  holidays 
and  vocotiens. 

Personnel  Office 
200  W.  Seventh  St. 

Plainfield,  N.  J. 

Telephone  Plainfield  6-4106 
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SEARCHLIGHT  SECTION 


U  NUSUAL  career-building  openings 
await  experienced 

lUCTKONIC  ENGINIERS  .  .  . 
ELECTRICAL  ENGINEERS  .  .  . 
MECHANICAL  ENGINEERS  .  .  . 
COMMUNICATION  ENGINEERS  .  .  . 
COMPUTER  ENGINEERS  .  .  . 
PHYSICISTS  . .  . 
and  METALLURGISTS 


RCA  IS  A  GOOD  PLACE  TO  WORK 

At  RCA  you  receive  recognition  for 
your  accomplishments.  You  work  in 
close  collaboration  with  distinguished 
scientists  and  engineers.  You  enjoy 
highest  professional  recognition  among 
your  colleagues.  You  have  unexcelled 
facilities  for  creative  work.  The  sur¬ 
roundings  in  which  you  work  are  pleas¬ 
ant  and  stimulating.  You  and  your 
family  enjoy  outstanding  employee 
benefits.  Opportunities  are  excellent  for 
advancement  in  position  and  iiKome. 
Unlike  "feast-or-famine”  businesses, 
RCA  has  forged  ahead  regardless  of 
war  or  depression. 


Positions  open  offer  lifelong  career 
opportunities  to  men  who  expect 
more  from  their  work  than  is  pro¬ 
vided  by  an  ordinary  engineering 
assignment. 


Immadiat*  Opanlngi  In 

RCH  •  DEVELOPMENT  DESIGN  •  APPLICi 

In  tha  following  Holds: 

RADAR  •  MISSILE  GUIDANCE  •  SERVOMECHANISMS 
ANALOG  COMPUTERS  •  TRANSFORMERS  AND  COILS 
NAVIGATION  AIDS  •  TELEVISION  •  ELECTRON  TUBES 
COMMUNICATIONS  •  TECHNICAL  SALES 
ELEaRONIC  EQUIPMENT  FIELD  SERVICE 


Send  r^um^  to: 

Mr.  RORERT  E.  McQUISTON,  Monogor 
Spodolizod  Empteymont  Division, 

Dopt.  46H 

Radio  Corporation  of  Amortea 
30  RockofoHor  Plaza,  Now  York  20,  N.  Yi 


Send  a  complete  resume 
of  your  education  and  experience. 

Porsonol  Intorviows 
arrongod  In  yolir  city. 
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SEARCHLIGHT  SECTION 


ENGINEERS 


PHYSICISTS 


CHEMISTS 


METALLURGISTS 


CL  ^utu*ic  /tc^e(Acmc(tt 


GENERAL  ELECTRIC 


through  the  opportunity  to  work  with  leading 
scientists  on  important  advanced  projects  . . .  through 
continued  advancement  possibilities  .  .  .  and  the 
stability  of  association  with  a  company  whose  prod¬ 
ucts  are  viul  to  American  defense,  industrial  and 
consumer  needs,  you  can  be  more  ceruin  of  a 
future  of  satisfaction  and  achievement. 

Positions  are  note  open  in  Advanced 
Development,  Design,  Field  Service,  and 
Technical  IFriling  in  connection  with: 

MILITARY  RADIO  A  RADAR 
MOBILI  COMMUNICATION 
MULTIPUX  MICROWAVE 
COMMUNICATIONS 
ELECTRONIC  COMPONENTS 
HLEVISION,  TUBES  A  ANHNNAS 

Bachelor's  or  advanced  degrees  in  Electrical  or  Mechanical 
Engineering,  Physics,  Metallurgy,  or  Physical  Chemistry 
and/or  experience  in  electronics  industry  necessary. 

Do  mot  opply,  ptemse,  if  yoor  Pest  skiits 
ere  keiug  used  lor  litstl  defense  work. 

Ploaso  sottd  resume  le: 

Dept.  63-E,  Technical  Personnel 
ELECTRONICS  PARK 

GENERAL^  ELECTRIC 

SYRACUSE,  n  .  Y. 


ELECTRONIC  ENGINEER 

for 

Challenging  Opportunity  in 

ATOMIC  ENERGY 


Troc«rIab.  Inc..  th«  foremost  commordal 
firm  in  tho  devolopmonl  of  poacotimo  op* 
plieotions  of  atomic  ontrqy  and  •ioctroole 
iastrumsntation  for  measuring  radioaetle* 
Ity  seeks  an  outstanding  Electronic  Engi* 
neer  to  take  complete  responsibility  lor  a 
group  of  major  projects. 

Position  requires  a  B.S.  in  Electronic  En¬ 
gineerings  with  an  M.S.  preferred.  Mini¬ 
mum  of  S  years  industrial  experience. 
Familicirity  with  applications  ond  limita¬ 
tions  of  manual  ond  mochine  tools  used 
In  sheet  metal  work,  good  knowledge  of 
drafting  practice  and  complete  understond- 
ing  of  electronic  test  equipment  necessary. 

Unparalleled  opportunities  await  the 
quoUlied  applicant.  Salary  commensurate 
with  training  cmd  experience.  Please  send 
resume  to: 

Industrial  Halations  Department 

TRACERLAB,  INC. 

130  High  Street  Boston  10,  Moss. 


DEPARTMENT  HEAD 

Missile 

Electronics 

Prominent  well-estoblished  aircraft  and 
missile  manufacturer  offers  on  outstond- 
ing  opportunity  to  o  person  qualified  to 
head  an  expanding  electronics  organiza¬ 
tion.  Must  hove  at  least  ten  years  ex¬ 
perience  in  airborne  electronics,  five  of 
which  should  be  in  missile  or  radar  design 
and  development.  Advanced  degree  pre¬ 
ferred.  Position  reports  to  chief  engineer. 
Send  detailed  resume  of  background  and 
recent  photograph  to 


P-4684,  Electronic. 

S20  N.  Michigan  Ave.,  Chicago  11.  III. 


ELECTRONIC  ENGINEERS 

Mechanical  Designers  for  Research 
and  Engineering 

To  work  in  tho  dosign  and  doTolopmont  of  now  oloctronlc  oquipmont.  ExcoUont 
working  and  Hying  conditions,  good  salaries  and  exceptional  employee  benefits. 
Write,  gieing  full  details  Including  education  and  experience.  Personal  interriews 
will  bo  arranged. 

THE  NATIONAL  CASH  REGISTER  COMPANY 

Main  A  K  Sta.,  Daytan  9,  Ohia 


ELECTRONIC  ENGINEERS 
AU  GKADBS 

Small  electranic  research  and  dtvtlap- 
ment  labaratory,  located  S  miles  autside 
of  WoshingtOB,  D.  C.,  has  several  open¬ 
ings  for  junior  and  senior  electranic  engi¬ 
neers.  Degree  essential.  Varied  projects 
include  onolog  computers,  servo  mechan¬ 
isms,  special  test  equipment,  etc.  Liberal 
salaries  dependent  upon  experience. 

THE  DAVIES  LABORATORIES 

Incorperatvd 

4705  Queensbury  Rood,  Rivcrdole.Moryland 
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invitation  to 


ELECTRONIC 

EN6INEERS 

McMOlNRIMn 

cmiraiAiiim 


P  I  *  WEAPONS 

V  INSTALLATION 

^  .  ' 

^'Mechanical  Engineers,  Electronics  and  Electrical 

Engineers,  Physicists,  and  Mathematicians.  A| 
variety  of  positions  in  research,  development  andj 
production  open  for  men  'with  Bachelors  or' 
advanced  degrees  with  or  without  applicable] 
experience. 

These  are  permanent  positions  with  Sandia 
Corporation,  a  subsidiary  of  the  Western  Electric 
Company,  which  operates  the  Laboratory  undei 
contract  with  the  Atomic  Energy  Commission.  The 
Laboratory  ofFers  excellent  working  conditions  and 
liberal  employee  benefits,  including  paid  vaca¬ 
tions,  sickness  benefits,  group  life  insurance  an^ 
a  contributory  retirement  plan. 


Offers  attractive  opportunities  to 
engineers  experienced  in  the  mis¬ 
siles  field.  If  technological  im- 
poct  and  challenge  to  ability  ore 
features  you  look  for  in  an  assign¬ 
ment,  study  these  clossificotions 
and  "square  off." 


Package  Design 
Microwave  Design  and 
Development 
Radar  Design  and  Devel¬ 
opment 

Auto-Pilot  Design  and 
Development 
Instrumentation  Develop¬ 
ment 

Control  Systems 
Servomechanism  Design 
and  Development 
Systems  Analysis  and 
Synthesis 

Fire  Control  Computation 
and  Development 
Reeves  Electronic  Ana¬ 
logue  Computers 
Aircraft  Antenna  and  Ra- 
dome  Design 
Laboratory  Testing  and 
Evaluation 


Albuquerque,  center  of  a  metropolitan  area  ofl 
1 50,000,  is  located  in  the  Rio  Grande  Valley,  onfl 
mile  above  sea  level.  The  “Heart  of  the  Land  on 
Enchantment,"  Albuquerque  lies  at  the  foot  ofl 
the  Sandia  Mountains  which  rise  to  11,000  feet.^ 
Cosmopolitan,  shopping  centers,  scenic  beauty, 
historic  interest,  year  'round  sports,  and  sunny, 
mild,  dry  climate  make  Albuquerque  an  ideal 
home.  New  residents  experience  little  difficulty  in 
obtaining  adequate  housing  in  the  Albuquerque 
area. 

Make  application  to  the 
^ ° ^ SS I O N  A  L  E  M  P LO Y M  E ° 


CONTACT: 

TECHNICAL  PLACEMENT  SUPERVISOR 
MCDONNELL  AIRCRAFT  CORPORATION 
BOX  516,  ST.  LOUIS  3,  MISSOURI 

You'//  Like  Working  for  M.A.C.! 


SANDIA  BASE 
ALBUQUERQUE,  N 


ELECTRON  ICS  —  August,  7952 


f  /A( 


J^iectronic  €lt*sign4>rs 

Datiet  involve  detifn  and  Uyont  retpontibililicft  in 
rceearck  and  development  of  U.HJ.  equipment,  micro- 
wave  components  and  subrainiaturization  techniques. 

MMadio  engin^c»rs 

1.  Minimum  3  3rears*  experience  in  development  of 
pulse,  sweep  or  multivibrator  circuits. 

2.  Minimum  3  years*  experience  in  development  of 
receivers  or  radio  frequency  amplibers. 


THE  THINGS  THAT  COUNT  ... 

^  Quality  Workmanship 

■x  -  Fine  Facilities 

Congenial  Co-workers 

^  ...  ARE  AT  KOLLSMAN  f 

0  You'll  sec  top-colibre  men  working  os  o  teem  to  design  ond  monufoc- 
f  tore  America's  finest  oircroft  instruments.  In  our  modern  rodio  com* 
municotions  group  you'll  hove  the  finest  focilities  ot  your  disposol. 

You'll  see  recognition  given  to  individuol  skills  and  developments.  Come 
in  and  sec  for  yoursetf,  or  write  for  on  interview  appointment.  :y 

KOLLSMAN  INSTRUMENT  CORP. 


80-0S  45TH  AVENUE 


ELMHURST,  LONG  ISLAND,  N.  Y. 


CORNELL 

AERONAUTICAL 


LABORATORY,  INC. 


We  ore  continually  seeking  men 
of  outstanding  ability  who  are 
willing  and  able  to  add  to  our 
research  efforts.  Typical  fields 
include: 

RADAR 
COMPUTERS 
INSTRUMENTATION 
SERVOMECHANISMS 
SYSTEMS  ANALYSIS 

For  additional  information  write, 
referencing  this  advertisement. 
Due  to  clearance  problems  it  is 
impossible  to  consider  non¬ 
citizens. 

Employment  Manager 

Cornell  Aeronautical 
Laboratory 

4455  Genesee  Street 
Buffolo  21,  New  York 


ENGINEERS 


PHYSICISTS 

BS-MS-Ph.D: 

Responsible  positions  in  meckonicol,  elec- 
tricol  or  electronic  engineering,  physics 
or  engineering  physics  for  advanced  de¬ 
velopment  and  design  of  special  equip¬ 
ment  and  instruments.  Prefer  men  with 
minimum  of  two  years'  experience  in  ex¬ 
perimental  research  design  and  develop¬ 
ment  of  equipment,  instruments,  intricate 
mechanisms,  electronic  opporatus,  optical 
equipment,  servomechanisms,  control  de¬ 
vices  and  allied  subjects.  Positions  are 
of  immediate  ond  permanent  importance 
to  our  operations.  Southwestern  location 
in  medium  sized  community.  Excellent  em¬ 
ployee  benefits.  Reply  by  letter  giving 
age,  experience  ond  other  qualifications. 
All  applications  carefully  considered  and 
kept  strictly  confidentiol. 

Ind.  Rel.  Manager, 

Research  &  Development  Dept. 

PHILLIPS 

PETROLEUM  COMPANY 

Bartlesville  •  Oklahoma 


AVIATION  CORPORATION 

has  the  following  openings  for  ex¬ 
perienced  men: 

•  Mechanical  Engineers 
•  Electronic  Engineers 
•  Electronic  Technicians 
•  Radio-Chemists 
•  Physicists 

ThcM  permanent  positions  will  in¬ 
volve  work  in  all  phases  of  nuelear 
teehnology.  Special  emphasis  will 
be  on  the  design  and  development 
of  instruments,  equipment  and  com¬ 
ponents  for  measnrement  of  radia¬ 
tion  and  radioactivity,  as  well  as  the 
synthesis  and  application  of  radio- 
romponnds. 

Excellent  opportunity  for  advance¬ 
ment  with  new,  expanding  division 
of  one  of  the  country’s  most  pro¬ 
gressive  corporations. 

Please  forward  resume  of  edora- 
tional  background  and  experience 

to  Personnel  Manager 

BENDIX  AVIATION  CORPORATION 

203  W.  Third  Street 
Cincinnati  2,  Ohio 


CML 


Project  Engineers  and  Senior  Scien¬ 
tists  needed  to  work  on  the  Univers¬ 
ity  of  Chicago  campus  in  the  felds 
of  Solid  State,  Electronics,  Physical 
Chemistry,  Physics  and  Meteorology. 

Complete  facilities  ond  excellent 
associations  ore  ovoilable  in  this 
ocodemic  atmosphere.  Various  re¬ 
search  projects  deal  with  long- 
range  problems  of  the  Tocticol  Air 
Commond. 

We  offer  solorics  generally  preveil- 
ing  in  industry  as  well  os  the 
security  of  o  continuing  position 
with  this  militory  laboratory.  Appli¬ 
cants  must  be  U.  S.  citizens. 


For  information  write  to: 

Director  of  Scientific  Personnel 
Chicago  Midway  Laboratories 

6040  South  Greenwood  Avenue 
Chicago  37,  Illinois 


SEARCHLIGHT  SECTION 


ENGINEERS! 

PHYSICISTS! 


Wt  hOTO  openings  la  rMOOfch.  da* 
▼•lopmant  and  productloa  ot  oar  Naw- 
ark  and  UTlnqston,  Naw  fortay  plants 
lor  anglnaars  and  physicists  la  tha 
lollowlng  flalds: 

•  Vacuum  Tubes 

•  Got  Tubes 

•  Hydrogen  Thyratrons 

•  Computer  Tubes 

•  Computer  Circuits 

•  Nucleonic  Instruments 

•  Pulse  Circuits 

•  Electronics  Equipment 

Excallanl  opportunltlM  ior  men  wUh 
obUlty  and  •xparianc*.  Opninga  «d>t 
ior  roconi  oraduatoi.  Writ*  glrtno 
lull  doloUa  to: 

Personnel  Department 

CHATHAM 
ELECTRONICS  CORP. 

475  Wothington  Street 
Newark,  New  Jersey 


HELICOPTER 

INSTRUMENTATION 

ENGINEER 

Instrumentotion  Engineer  to  solve 
theoretical  and  practical  instru¬ 
mentation  problems  involved  in 
wind  tunnel,  whirlstond  and  flight 
testing  of  helicopters  and  con- 
vertiplanes.  Desirable  background 
would  include  aeronautical  or  me¬ 
chanical  engineering  course  (in¬ 
cluding  instrumentation  theory) 
and  severol  years  of  industrial  dy¬ 
namic  instrumentation  work.  Will 
you  please  stote  training,  experi¬ 
ence  and  salary  requirements.  All 
replies  will  be  confidential.  Write: 

Technical  Placement  SuperYisor 

McDonnell  Aircraft  Corporation 

Post  Office  Box  516 
St.  Louis  3  Missouri 


Koi/  G^OIV  at  Melpar! 

Onr  Enelnrerlne  DenartBi«nt  Im 
orRanlzed  on  a  pi*oJogt  basis 


(not  by  functional  sections,  with  their  tendency  to 
narrowness  of  specialisation  and  limitation  of  profes¬ 
sional  fCTOWth).  Here  the  member  of  a  project 
group  is  in  close  touch  seith  all  phases  of  the 
project  —  responsible  for  his  own  share  in 
his  particular  field  able  to  see  the  whole. 
The  enftineer  in  charge  of  the  group,  instead  of  be¬ 
ing  limited  to  expertness  in  producing  one  kind  of 
unit  to  be  assembled  by  others,  is  an  executive  re¬ 
sponsible  for  ALL  phases  of  the  successful  com¬ 
pletion  of  the  project, 

SENIOR 

•  ELECTRONIC  ENGINEERS 

•  MECHANICAL  ENGINEERS 

with  Research,  Development  or 
Manufacturing  experience  in 

•  FLIGHT  SIMULATORS  •  Guided  Missiles 

•  Telemetering  •  Airborne  Radar 

•  Computers  •  Microwave  Receivers 

•  Designers  and  Draftsmen 


•  Test  Equipment  Design 
Engineers 

able  to  determine  methoda  oi  teet  and  de¬ 
velop  intricate  lest  equipment  to  moot 
requirements.  Knowledge  oi  nUcrowave  or 
ilight  simulation  equipment  desirable. 

Send  resume  to: 

PERSONNEL  DIRECTOR,  D«p».  E. 

MELPAR,  live. 

Subsidiary  Westinghoasa  Air  Brake  Co. 

4SS  Swama  .4sra.  Alexaadria,  VirRlaia 

ar 

lO  Pottrr  Sli-wat  f'aaibriaRp,  .Maaa. 
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ENGINEERS  -  PHYSICISTS 

Applied  Physics  Laboratory 
The  Johns  Hopkins  University 

has  0  limited  number  of  openings  for  Senior  Stoff  Members 
in  the  Guided  Missile  Field 


ENGINEERS 

Microwave  theory  and  practice  in 
communications  or  radar  using 
pulse  techniques 

Design  and  modification  of  radar 
systems 

Field  testing  electronic  gear  of 
all  types 

Circuit  designers  of  servomecha¬ 
nisms  experienced  in  various 
electronic  techniques 


Servosystems — theory  and  practice 
including  electrical  or  hydraulic 
experience 

Mechanical  and  aeronautical  en¬ 
gineering  design 

PHYSICISTS 

Electronic  physics  —  information 
theory  background 

We  have  excellent  facilities  and 
opportunities  in  modern  research 
laboratories. 


for  further  information  write 

MR.  E.  M.  LANE 

Applied  Physics  Loborotory 
The  Johns  Hopkins  University 

8621  GEORGIA  AVENUE  SILVER  SPRING,  MARYLAND 


ELECTRONIC  AND  MECHANICAL  ENGINEERS 

Electronic  or  electrical  engineer  with  at  leost  three  years'  experience  in  either  de¬ 
velopment  or  production  of  electronic  equipment;  to  act  as  liaison  between  development 
laboratory  and  production  focilities.  Salary  commensurate  with  experience. 

Electronic  or  electricol  engineer  with  at  least  two  years'  experience  in  development 
of  electronic  equipment;  to  assist  product  engineers  in  the  onalysis  and  solution  of 
problems  orising  when  components  coming  out  of  a  development  laboratory  are  put 
into  production.  Salary  commensurate  with  experience. 

Senior  electronic  engineer  for  the  design  and  supervision  of  design  of  electronic 
instrumentation  for  underwater  ordnonce.  Salary  commensurate  with  experience. 

Mechanical  design  with  at  least  twa  years'  of  machine  design  experience  in  the 
small  mechanisms  field.  Design  work  on  a  model  basis,  with  an  eye  on  future  pro¬ 
duction  problems.  Salary  commensurate  with  experience. 

Opportunities  for  graduate  study. 

For  additional  details  write: 

ORDNANCE  RESEARCH  LABORATORY 
THE  PENNSYLVANIA  STATE  COLLEGE 

STATE  COLLEGE  PENNSYLVANIA 


ELECTRONIC  ENGINEERS 

Degree  in  Electrical  Engineering 
Plus  Maintenance  or  Repair  Ex¬ 
perience  on  SCR-584  Radar 

ELECTRONIC  ENGINEERING  COMPANY 
OF  CAUFORNIA 

1M  SO.  ALVARADO  STRICT 
LOS  ANGELES,  CALIFORNIA 


Electronic  Engineers 

Man  with  elactrical  antinaerinf  d««raa  and  thraa  to 
fivo  yaart'  axoarionea  (circuiU.  vidao.  optical)  for 
poaition  in  Raasaarch  Dapartmant.  ThU  iob  offon: 

(1)  Poftition  with  axpandinp  erpaniaatloa  la- 
taraatad  la  color  motion  pieturoa  and  tolov' 
viaion.. 

(2)  Employment  in  Southern  California  with  ax- 
callant  lonp-ranpa  paaca-timo  proapacti. 

(3)  Exeollant  amployaa  banafita  auch  aa  preup 
inauranco.  panaion.  ttc. 

If  intaraatad  contact  Paraonnal  Department  daacrib- 
•  nf  educational  and  induatrial  backpround. 

TECHNICOLOR  MOTION 
PICTURE  CORPORATION 
6311  ROMAINE  STREET 

HOLLYWOOD  38,  CALIFORNIA 


MANUFACTURING 

SUPERINTENDENT 

Salary  $12,000  —  $15,000 

Well  -  established,  medium  -  siied  com¬ 
pany  locoted  on  Long  Island,  N.  Y,  Con¬ 
tinually  expanding.  Products  include  elec¬ 
tronic  measurement  instruments,  industrial 
control  equipment  ond  electronic  business 
machine  systems.  Ideal  opportunity  for 
industrious  ond  talented  monufocturing 
superintendent.  Engineering  degree  re¬ 
quired. 

Must  be  qualified 
for  supervision  of — 

Electronic  and  Electromechonicol 
Monufocture 

Experimental  &  Production  Machine 
Shop 

Sheet  Metal  Construction 
Quality  Control 
Production  Scheduling 

Send  summary  of  education 
and  experience  to: 

P-4759.  Klectrontca 
330  W.  42  St.,  New  York  36.  N.  Y 


[LMIC  m 
MEMicu  mmm 
um  mm 

OPPORmiTIES  . 

Senior  Electronic  Engineers 
Senior  Mechanical  Engineers 
UHF  Engineers 
Junior  Electronic  Engineers 
Junior  Mechanical  Engineers 
Experienced  Draftsman  with 
Electronic  Background 

Excellent  Opportunities  for  Advancement 
in  our  New  Research  Laboratory  Fur¬ 
nished  with  Finest  Equipment. 

Write  Giving  Full  Details  To: 
Personnel  Director,  Dept.  A, 

GIBBS  MANUFACTUBtNG  m 
BESEABCH  GOBPOBATION 

Janesville,  WiKontin 
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AC  SPARK  PLUa 
DIVISION 

e# 

GENERAL  MOTORS 
CORPORATION 

PRECISION  INSTRUMENT  PLANT 

PetitioM  MW  o*ailobl«  for  higlMst  calib«f 
partMMi  ia  Hm  fiaU  of  oirboni*  onta- 
■Mtic  •■actre-nachoRicol  CMtrol  Maip* 
■Mt. 

MECHANICAL  DESIGN  EN6INERS 
ELECTRONIC  ENGINEERS 
SERVO  ENGINEERS 
ELECTRONIC  DESIGNERS 
MECHANICAL  DESIGNERS 

Naw  oad  aipoadiag  divnioa  af  aa  attab- 
litbad  firm  with  M  yaart  af  Mccaatfal 
aiaariaaca  ia  tba  iastniBMat  fiald.  Warfc 
iarolvad  daalt  with  tba  amaufactara  aad 
daralopaMal  of  bigbly  comylai  aqaiamaat 
of  tba  aiott  odToacad  typo. 

Wrfto  or  Apply 
AC  Sparb  Plot  Diviaioa 

GENERAL  MOTORS  CORPORATION 

1925  E.  Kaailwartfc  Placa 
Milwoakaa  2,  WiKootia 


KAMAN  AIRCRAFT'S 

antronce  iato  tkc  field  of  ELECTRONIC 
DEVICES  for  HELICOPTER  um  hot  cra- 
oted  on  immediota  need  for 

RADIO  ENGINEERS 

Minimum  of  5  years  experience  in  the  de¬ 
sign  and  development  of  high  frequency 
FM  transmitters  ond  receivers.  Engineer¬ 
ing  graduates  with  advanced  degrees 
preferred. 

RADIO  and  ELECTRONIC 
TECHNICIANS 

3  to  5  years  experience  in  the  construction 
testing  and  operation  of  high  frequency 
FM  transmitters  and  receivers.  Engineer¬ 
ing  graduates  preferred. 

ELECTROMECHANICAL 

TECHNICIANS 

3  to  5  years  experience  in  oircraft  servo- 
control  systems.  Engineering  graduates 
preferred. 

Please  send  detailed  resume  to 
W.  M.  TYNAN 
AJminigtrotiva  tngine^r 
Dapartmant  E 

KAMAN  AIRCRAFT  CORPORATION 

Windsor  Locktp  Connocfkiit 


Convoir  in  coely  cUon,  booutifvl  Son  Oisgo  in- 
vitM  yow  to  foin  on  **ongin««rt**  onginooring 
doportmont.  Intorosting,  chollongingy  •ssonftol 
long*rongo  profOcH  in  commorciol  oircrofty  mtli- 
tory  oircrofty  mistilofy  onginooring  rosoorch  ond 
eloctronks  dovolopment.  Positiom  opon  in  iHoso 
spocioliiod  fiolds: 

Rodor  Sytfomt  MistiU  Guidonct  Systomt 
Sofvo-  mochonitmt 
EUctronic  Circuift 

Microwovo  Componontt  ond  Syttsmt 

Conorovt  trovol  ollowancot  to  ttioso  occoptod. 
For  froo  brochwroy  writo  Mr.  H.  T.  Grooiity 
Enginooring  Dopt.  900 

CONVAIR 

IN  BEAUTIFUL 

SAN  DIEGO 

3302  PACIFIC  HIWAY 
SAN  DIEOO  13,  CALIFORNIA 
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Price 

37.M 

j4.M 

4i.M 

X$.M 

45.M 

1.4$ 

1.45 

1.45 

4.14 
4.5« 

3.14 

3  54 
4.25 

4  54 


MFD  VI>C  Price  MFD  VDC 

.1  7444R’d  1.74  .125  27KV 

.l-.l  7444  5.45  .441  54KV 

.1  7544  2.55  .425  54KV 

.5  7544  4.45  .2  .54KV 

l-l  7544  22.54  .25 

.475-.475  HKV  4.54  7.5  224V.\C 

.5  14  14.54  1*3  334VAC 

1  14KV  24.54  14  334V.\C 

.1  I2KV  8.4$  12.75  334VAC 

1  i5KV  37.54  15  334VAC 

.445  I4KV  4.74  5  444VAC: 

.45  I4KV  4.45  2.4  444VAC 

.475  14KV  8.45  7  444VAC 

.25  24KV  14.45  8  444VAC 

1  24KV  54.44 


UO-ltfl/APl.SO  00-263  U  $120 
MX-146/U  .75  00-273  U  2.25 

00-147.0  2.801  00-274/0  2.75 
00-201/0  225  OO-275'U  5.50 


00-106/0  $  .15 
00-108  O  2.00 
O(M00/O  3.00 


OO-23C/C$t.00 
00-34/0  1.30 

00-25/0  1.35 


00-58A  ^0$1.15 
00-50A  O  2  25 
00-83/0  2.25 


00-7/AP  iO  30 
00-12/0  .95 

00-1501  1.50 


PL-293 


PL-269 


M-360 


RO-58A  O 
R0-59/0 . . 
Ra-62'O.. 
R0-77/0.. 


RG-34/0.. 

RO-35'O.. 

RG-54A/0 
RG-55/  O . . 

AI>n  TO  IMIICES  SHOWN  FOR  QUANTITIES 
L'NI>ER  500  fT. 


RELAYS 
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OIL  FILLED  CONDENSERS 


OILMITES 

VDO  TYPE 


COAXIAL  CONNECTORS 


U-IAC  $  .42  I  U-IRTY  ».M  U-22R  %  .41 

lU-lAP  .34  S2-ISP  .»4  82-22SP  .44 

42-lF  1.24  82-ISPN  .44  4J-22T  1.44 

42-IH  .12  43.IT  1.24  42-144  .14 

42-IHP  .24  42-2AP  1.44  42-144  .14 

42-IJ  .74  42-22AP  1.44  42-744  .24 


FULL  LINE  OF  JAN  APPROVED  COAXIAL  CONNECTORS 

IN  STOCK 

UHF—N— PULSE — BN— BNC 


0O-l»/U  1.80  nO-27A'U  2.»5  U0.8«'U  2.50  CW-16#/0  BO  UO-203'r  .8SiUO-CT«/U  2. 74 

UO-21A3  .»5  DO-28A'U  3.75  U087/U  1.80  UO-168  U  32.50  UO-208  U  1 .80 1  UO-290/O  1.20 

UO-21A/U  1.40  UO-2S  U  156  UO-SS/U  1 . 10  '  UO-147/U  6  85  1  Ua-224/U  1 .20  |  UO-201/U  l  .M 

130-218 'U  1.35  CIO.«l/U  2.80  UO-8»/U  1.35,130-171/11  2.80  UO-230/U  3.84  UO-304/13  2.»S 
UO-22'C  1.35  UO-34/D  18.50  UO-#0/13  1.60  UO-173'U  .40,00-246/0  2.30  00-414/0  3.25 

00-228/0  1.65  00-36/0  17  60  DO-B8'D  1 .85  ‘  OO-175'O  .15' 00-244/0  2.75  00-«24'0  1.34 

00-22C'0  1  66  00-37  0  17.50  00-102/0  .00 ' 00-176/0  .15|00-256'0  2.45; 

00-2S'D  1.20  00-67/0  2.30  00-103/0  .68  100-177/0  .24  00-260/0  1.20 

00-238/0  1.80  00-68/0  .80  00-104/0  1 ,40  I  OO-186'O  1 .34  i  00-261,'0  1.20 

QUOTATIONS  UPON  REQUEST  ON  ANY  CONNECTORS  NOT  LISTED  HERE 

M-368  MC;-277  P1^25BA  PL-S25  '  - 

M-358  MC-320  P1^274  93-C  48120  D-163950  E8-685696-5 

%«_9:lua  t»T-'>Aa  <.Lr^>>AA  U'E-Kf  A0191A  TT.1AAI.T2  1 72- 1 


Type  Price  Per  M  Ft. 


R06/U .  180.00  RO-17/U .  650.00 

RG-7.U .  85.00  RO-I8/U .  900.00 

RO-8/U .  100  00  RO-19/TJ .  1250.00 

RO-9  U .  250  00  RO-20/U .  1450  00 

RO-9A/U .  275.00  RO-21/U .  220.00 

RO-IO/U .  240.00  R<3-22'U .  150.00 

RG-ll/U .  100.00  RO-22A/U _  285.00 

RO-I2/U .  240.00  RO-24/U .  675.00 

2  <p  LOW  INERTrA  SERVO  MOTORS 

K0LL8MAN— 45  Volt  60  eytio  4  wotti  1500  RPM— 
.  $22.50 

PIONC  ER— 1UU47-2- A  2«  »oii  400  mif  with  40  :l  'n>- 

(lurtiori  gear  . $10.50 

PIONEER— C'K-S  26  volt  400  cycle . $15.00 

PIONEER— <'K-14  IIS  volt  400  cycle— Include*  damp¬ 
ing  signal  generator  (antoeyn) . $47.50 

HIGH  VOLTAGE  TRANSFORMERS 

G.E.^Pri.  1 15V  60  ey.  84c.  6250V  80  MA— I2.S  KV 

Iniuiatien  . $18.50 

G.E.—Pri.  IISV  60  cy.  8m.  62$0/3850/2600V  56  MA 
12.5  KV  Insttlatien . $18.50 

ANTENNAS 

AT-4/ARN.I  .  $8.25 

AT-38A/APT  (70  to  400MC)  .  13.70 

AT-49/APR.4  (300  to  3300MC) .  13.70 

AN.65A  (P/0  8CR-52I1 .  1.50 

AN-66A  (P/0  $CR-S2I> .  1.7$ 

AIA-3CM  eonical  scan . 125.00 

A8B  Yafl— 5  olomont  450  to  S60MC .  7.00 

A8B  YMt~-Oo«blo  staeliod  6  olomont  .  12.70 

ASA  VmI^OomM*  stackod  370  to  430MC . 29.40 


tacts— hormotieolly  soaJod  5  oin  oloi-ln  baso.$3.30 
Oitma  tyo*  4R— OOOOli  I  ma  DC  coil— SPOT  contacts 

— enelosod  tyoo  5  pin  plut-in  base . $4.25 

Stevens  Arnold  tyM  171  Milliooc  rolay — 900  ohm  eoM 


24  VDC  coil— SPST  NO  200  Amp  contacts. .  $4.7$ 
Prieo  Bros,  type  I6I.M— 220  VAC  contactor— SPST 

NO  double  bh  30A  contacts . $3.25 

C.E.  CR5I8I-IA6— 115  V  60  cy.  AC  contactor— 4PST 
30  Amp  contacts  plus  two  auxiliary  SPOT 

tacts  . 

PIBM— MS  V  60  ey.  AC  coll— DPOT  3  amp  Con 


COAXIAL  CABLE 

Type  Price  Per  M  Ft.  Type  Price  Per  M  Ft.  Type  Price  Per  M  Ft. 

RLMS'U .  S2I6.00  i  RO<26  U .  $475.00  RCW7/U .  $325.00 


METERS 

1  Id  A  OC  W  R  Dejur  Mod  310  (0-4KV  scale). $5.75 

500  Microamps.  OC— 2'a'  round— Sun . 4.30 

Ima.  DC  Fan  typo— 4*  scale  (rem.  from  equipt).  3.95 
500  ma.  DC  2*V  R.— General  Electric . 2.95 

2  amp.  RF  2V»^  — Simpson . 3.15 

$  pmp.  AC  4V  R.— JBT . 4.11 

30  V  OC  2' R.— General  Electric . 3.95 

3  amp.  RF  3»  »*  R.— Weston .  6.00 

OIL-FILLED  35  KV  AND  50  KV 
ISOLATION  TRANSFORMERS 

Pri.  460V  Mcy.  See.  1 15V  200  VA  Insulated  for  50KV 

DC— G.  E.  Form  EIR— 36*  H  i  ir  0  . $125.00 

PH  IISV  60  ey.  See.  IISV  250  VA  Insulated  far  35 
KV  DC— G.  E.  Form  EIR— 29*  H  a  I2>,*  D.$I25.00 

CRYSTAL  DIODES 

1N31  SI.I9  I  1N17  $1.79  I  tN41  $11 

|N2|A  1.49  !  1N31  $.18  |  1V4;>  ig 


TYPE  "J"  POTENTIOMETERS 

Reola.  Shaft  Reola.  Shaft  Reale. 


LECTRONIC  RESEARCH  LABORATORIES 


715-19  ARCH  ST. 

Telephones  -  MARKET 


PHILA.  6,  PA. 

7  -  6771  -  2  -  3 


SOUND  POWERED  TELEPHONES 

U.  S.  NAVY  TYPE  M  HEAD  AND  CHEST  SETS 
U  S  1.  A.260  W.E.  D-I730I3 

A.E.  GL832BAO 
ANY  TYPE— $14.88  EACH 
TSMO  Type  Headsets . $9.25 

GENERATORS  AND  INVERTERS 

Erllps#. Pioneer  type  7I6-3A  (Navy  Model  NEA.3A) 
Output  AC  M5V  I0.4A  800  to  I400cy  U:  OC  3(1 
Eclipse-Pioneer  type  i235«l.  Output-30  Volts  DC 

Veils  60  Amps.  Brand  new . $31. 5U 

*5  Amps.  Brand  New-Orlflnal  Packlnp . $15  50 

PE-218  lnvertcrs-28  VDC  to  115  VAC  400  ey  1500 

VA.  (New)  . $49.50 

Pioneer  Type  800-lB  lnverter.2SVDC  to  120V  800 

cy  7  amp  AC  (useHl .  $22.65 

G.  E.  Inverter.28  VOC  to  120  VAC  800  cy  750  VA 

U  .  . .  . $39.50 

ATR  Invertor  6VDC  to  IIO  VAC  60  ey  75W. .  .  .$22.95 
PU-7/AP  Inverter-28  VOC  to  MS  VAC  400  ly  2500 

VA  (used)  . $75.00 

Eclipse-Pioneer  type  l2l2iA  Invertor— Veltape  and 
frequency  requlated— 24VOC  18  Amp  input— AC 
output  M5V  3<5  400  ey  250VA  $.7  PF  —  (New) 
$225.00 

TEST  EQUIPMENT 

•  Gen.  Radio  475B  Frequency  Menltor . *$200.00 

•  Gen.  Radio  68IA  Froq.  Deviation  Meter...  *$87.50 

•  l•72K  Slfnal  Generator . $48.50 

•  C-0  Quietene  Filter  Typo  IF-I$  M0/22OV  AC/DC 

2r  Amps . *$9.00 

•  T8-I43/CPN  0<cllloscopo  . *$05.00 

•  Dumpnt  I7SA  Oscilloscope . *$225.00 

•  Gen.  Radio  7S7-PI  Power  Supply . *127.00 

•  l-ISOA  Siqnal  Generator . *$05.00 

•  A.W.  Barber  Labs.  VM.25  VTVM . *$08.00 

•  TS-IOA/APN  Delay  Lino  Test  Set . $45.00 

•  TS-I9/APQ.S  Calibrator  .  $75.00 

•  CWI-eO/AG  Ranoo  Calibrttor  for  ASB.  A8E.  A8V 

ard  ASeC  Radars .  $39.95 

•  CRV-I4AA8  Phantom  Antenna  for  Transmlttero  up 

to  400  MC  . $11.75 

•  3  CM  Piekuo  Horn  Antenna  AT-4$/UP . $0.95 

•  I•I38A  Slfnal  Genaratar— 10  cm . *$185.00 

•  BC-221  Frequency  meter . *$125.00 

•  BC-221  Freq.  Meter  (late  madels) . *$125.00 

•  CW— 60ABM  Frequency  Meter— 10  CM  $97.50 

•  Weston  Model  I  D.C.  MilMameter  150/1500  MA 

with  leather  case . .$79.00 

All  items  New  Except  Where  noted  *  (Exe.  Used 
Conditian.) 

MISCELLANEOUS  EQUIPMENT 

t-82F  Seltyn  Indicator .  $6.95 

SCR-515  comet,  w/dynamotor.  control  box  ...  69.50 

Amporex  IB98  Gamma  Counter .  9.87 

Powerstat  1226— M9/230V  Input— 0-270V  out. 


R-7/APR-2  Receiver .  49.50 

R-76/AP8-IS  Receiver .  49.50 

FL.8  1020  cycle  Alter .  2.95 

RM-29  remote  control  unit .  8.95 

RM-14  remote  control  unit .  8.05 

RTA-IB  12/24  V  dynamotor .  40.00 

BC.I206-CM2  Receiver  .  12.95 

A8B-4  Radar  equip.  Complota .  69.75 

RCA  AVR-15  Beaeen  Reevr .  18.50 

Navy  DP-14  Direction  Finder  comatota .  385.00 

CU-24/ART.I3  Antenna  Laadinp  Cond .  4.95 

T.8S/APT.5  300-1600  MC  Transmitter .  175.00 

BC-I0I6  Tape  Recorder  .  3M.00 

AN/APA-30  .  375.00 

BC-9I0A  Oscilloscope  .  147.50 

BC-1068  Receiver  .  $7.50 

ATJ  and  ATK  TV  Block  Equip . Quote 

PULSE  TRANSFORMERS 


UTAH  s- 

G.E.  68Q-627 
G.E.  68G828 
G.E.  68G929GI 
G.E.  80GI3 
G.E.  K-2489A 
G.E.  K.2744B 
AN/APN-f  (901758-501) 
AN/APN-9  (901756-502) 
AN/APN.9  (  352-7250) 
AN/APN-9  (  352-7251) 
Westinthoueo  132-AW 
Westinphouso  I390W2F 
Westinflhouse  I76AW2F 
WestinphouM  I87AW2F 


a  a  ■  a  «I8 

UTAH 

Waatlnphouia  232-AW2 
Weetinphouse  232.BW-2 
AN/APN.4  Block  Ose. 
PMleo  352-7149 
Philco  352-7150 
Phlico  352-7071 
Philco  392-7178 
Raytheon  UX-7350 
W.E.  O-I6I3I0 
W.E.  D-163247 
W.E.  0-163325 
W.E.  D-I8486I 
W.E.  KS-9563 


AN/APA.23  RECORDER 


SPRAGUE  PULSE  NETWORKS 

7.5  E3-I-200.67P.  7.5  KV.  *'E**  Circuit  I  Mier 

200  PPS  67  ohms  Imp^.  3  eoetions . 

7.5  E3-3-200.67P.  7.5  KV.  Circuit  3  MIcr 

20C  PPS.  67  ehms  ImpiM.  3  sections . 

7.5  E4.I6-60-67P.  7.5  KV.  “E**  Circuit  4  sect 

16  microsec.  60  PPS.  67  ohms  Imped . 

15  E4-.9I.400-50P.  15  KV.  “E**  Circuit  .91  mici 

4C0  PPS.  50  Ohms  imp^.  4  aoetfoni  . $ 

IS-A.i.400-50P.  15  KV.  “A**  Circuit.  I  micr 
400  PPS.  50  ohms  imp^ . $ 


Tprms  20%  cash  with  ordtr.  boionct  C.  O.  D. 
unless  rofid.  AH  pricos  ntf  f.O.B.  cur  ware- 
house,  Phih.,  Penna.,  subioct  to  cfiongt  wifh- 
out  notice. 


0 


SEARCHLIGHT  SECTION 


*AG7 


I.M  >  4SK7 


AB2B/ 

EL-4Cr  t.«9 

4M,27 _  17.29 

4J94 . 19«.M 

4JM . 12«.M 

4J9«...  979.M 

4J92 _ 4M.M 

9D21....  24.9#  - 

9J22 .  24  M  344TL  ..  4.79 

9J24 .  I•.9•  M7A  .  9.94 

i-SB _  .119  WK.M4A  4.49 

4AN9  .  .  9.49  WB-9I9A  7.94 

4AR4....  9.99  WE-9I9C  4.19 

4C2I ....  24.94  914A . 44 

4C24 _  92.94  927A  .  .  .  4.29 

494  7.49  WE-99IA  4.79 

7*7<ll...  1.14  WE>949A  199.44 

14T1 . 99  WE-944A  2.79 

I4Y . 49  I  WE*994A  4.49 

19>4 . 99  994B _  4.49 

I9E .  2.99' - -  *  ** 

I9R . 49 

BEL.21..  2.29 

24G .  1.99 

HK*24...  9.49 

RK-29...  9.92 

PG-92' 

9599. . 

RK-94.. 

99T  .  . 

99T  lorn 


WB-274A 

274B 

WE-279A 

WE-299A 

WE.299A 

WE>294A 

WE-244A 


4.49 

4.49 
4.41  : 
4.79 

9.49 

4.79 
9.75 

5.79 

4.49 
4  94 

4.49 

9.79 
9.79 

24.94 
24.94 
24.94 
14.79 
14.79 

14.49 
9.79 

7.49 
14.49 
14.49 
14.49 
12.99 

4.49 
19  94 

.  .  24.94 

12DP7  .  14.94 
12GP7...  14.94 
I2HP7...  14.94 
442R1....  4.49 

449  .  4.49 


4AH4.  .. 
4AJ9  ... 
4AR9 
WE-4AK9 
4AKSW  . 
4AK4  ... 
4AL9 
4AL9W.  . 
4A09.... 
4AM.... 
4AR9.... 
4AS9  .  .  . 
4AS4 
4AS7G... 
4AT4  .  . 
4Al'9GT 
4AV4.  .  . 
4AV4  . .  .  . 
4B4G.... 
4B9  .... 

4B7 . 

4BS  .... 
4B8G  ... 
4RA4  ... 
4BA7..,. 
4B<:9  ... 
4BC7  .  . 
4BD9GT 
4BD4.... 

,  4BE4.... 
4Br9.  ... 
4BP4.  .. 
4BG4G . . 
4BH4 .... 

1  4BJ4.  ... 
4BR7  .. 
4BL7GT. 
4BN4  .  . 

;  4B^^T 

4C9  ! ! ! ! 

:  4CB4.... 
4C4  .... 
4C9G  .. 
4CD4G.. 

;  4D4  .... 
4D9G  ... 

4E9  _ 

4F9GT. . 

4P4  _ 

4P4G.... 

,  4P7  _ 

,  4P9G  . .  . 

'  4G4G  .  .  .. 
:  4H4  . . 

4H4GT.  . 

;  429 . 

429G  .  . 

4J5GT... 

424 . 

427 . 

427GT... 
428G.  .. 
4K9GT. . 

.  4K4GT.  . 

'  4K7  .... 

.  4K7G.  .  . 
4K9  .  . 

4K9GT. . 
4L9G.... 

4L4 . 

4L4G  . . . 

;  4L4GA .  . 

4L7 . 

4L7G.... 

4N7 _ 

4N7GT.. 
,  4P9GT .  . 


3PP7A. 
9GP1.. 
iHP7  . 
4AP14. 
9API  , 
9AP4  . 
9BP1 
9BP4. 
9CPI 
9CP7.  . 
9PP7  . 
9HPI  . 
9HP4 
92  PI 
92P2 
92P4.  . 
5LP1 
9LP9 
9MP1 
7BP1.  . 
7BP7.  . 
7BPI2 
7BPI4. 
7CPI .  . 

I  4GP7., 
4LP7  .  , 


4SK7GT.  .94 
4SL7GT  .44 
4SN7GT  94 
4SN7WGT  2.34 
4SQ7  .79 

4A07GT.  .79 

4SR7  .  .  .91 

4SS7  ...  .44 

4S  r7  .  .  1.29 

4T7G  ..  1.44 

4T9  _  1.11 

4U9  ...  1.14 

4U7G . 99 

4V4  .  1.44 

4V4G  .  .94 

4V4GT..  .74 

4W4GT  .  .72 

4W4CT..  .44 

4X4  .  .  .94 

4X9GT  .  .94 

4Y4G . 44 

I  4PY9G  .  .94 

7A4  ...  .74 

7A9 . 99 

!  7A4 . 93 

i  7A7 . 93 

7A9 . 93 

7AD7....  1.44 

!7AH7....  1.49 

1  7B4 . 93 

7B9 . 93 

'  7B4 . 93 

I  7B7 . 93 

7B9 . 94 

7C4 . 44 

'  7C9 . 93 

I  7C7 . 93 

7E5 .  1.24 

I  7E4 . 99 

I  7E7 . 93 

I  7P7 . 44 

,  7P9....:  1.54 

;  7G7 .  1.32 

:  7H7 . 93 

1727 .  1.32 

I  7K7 .  1.32 

7L7 . 47 

7N7 . 47 


14B4.  .  . 
14B9.  .  . 
14C:9 .  . . 
144  7  . 
14E4 
14E7 
I4F7 
I4H7  .. 

1427.. . 
14N7  .  .  . 
I4R7  .  . 

14147.. . 
14X7  . 

14 

I4T9 
22  .... 
24A  . . 

29A4 
29L4GT. 
29Z9  . . 

24 . 

27 . 

29D7.  .. 

34 . 

34  SpM. 

31  . 

32 

32L7GT. 

33  . 


OOA. 

OIA.. 

OZ4.. 

OZ4A 


OA2  ..  91.34 

OA3.  ..  .  1.51 

OB2 .  1.94 

OB3 .  1.24 

OC3  ...  1.24 

OD3  .  .  1.19 

IB31A  ..  2.99 

IB23 _  3.29 

IB23 _  4.49 

1B24 

(WeM)  12.49 
IB24 

^SyU^.  I9.4B 

tB24 _  3.7* 

IB27....  14.94 
1R24....  2.44 

IB32....  3.49 

1639 _  12.94 

1B34 _  12.94 

1639.. ..  *2.94 

IB4I _  47.94 

1642  _  4.94 

1694. .  ..  *2.94 

1H24 . 94 

1521.. ..  4.94 


37IA.  .  .. 
37IB.  ... 
399A  . . 

WE-344A 
4I7A.  .  .. 
434A _ 

4.49  444 . 

444A  .  . 

9.49  444B.  .  .. 

4.49  494TH... 
.79  494TL... 

4.42  491 . 

.74  47IA/ 

.49  IB21A. 

9.44  $9.941... 

2.44  943AX... 

1.49  944AX... 
1.19  947AX... 

22.94  927 . 

.49  ;  934 . 

2.29 '931 . 

1.32 , 932A _ 

1.32  WL.933.. 

3.94  994 . 

941 . 

1.91  HY4I9... 
...  9.94  WL474A. 

4.49  VR.79...  .44  744A _ 

24.94  VR.44/  744B _ 

24.94  OB3...  1.24  7440... 

34.94  VT.49  744D _ 

42.94  fBrj...  49.44  743A _ 

34.94  C144E.  .  .  2.94  742B _ 

34.94  '  t44R _  2.44  743A _ 

99.44  144TH...  14.29  744A _ 

13.74  WE-I41D  1.49  746A  . . . 

17.94  WE-14tP  3.42  744AY... 

44.94  I  WB-142P  2.99  744BY... 

34.94  VR.149/  744CY... 

179.44  1  OC3  .  1.24  744FY... 

g.94  ;  WE-I13A  1.32  744GY... 
.44  HY-114..  .79  ;  747A.... 

*4.94  ,  WE-II7A  .49  i  747B _ 

2.94  ,  P>I23A.  .  9.49  744A.... 

47.94  ,  WE-124A  3.94  744A.... 

194.44  >  P-127A..  22.94  j  7I4A ... . 
49.24  I  VT-I37A.  3.44 , 713A  .  . . . 
37.94  '  AB- 194.  .  12.94  i  714AY. .. 
*9.94  I  VR>194/  I  7I9A..., 

347.19  1  003  . .  1.19  I  719B. . .. 

*4J4  PG-t44..  12.19  ;  719C.... 
34.44  '  HP-344..  14.94 . 7I7A ... . 
249.44  i  243A.  ...  7.44 . 719AY... 

149.44  243B....  4.33  ;  7I9BY.. 

1*9.44  244A  ...  44.94  WE.7I4A 
1*9.44  i  CB-244..  3.19  i  734CY.. 


79  REL-34.. 
24  RK-47... 
79  EP.94... 
79  1  VT.92... 

44  93A . 

44  RK-94... 
44  RK-44.  . 
44  ;  VT-42<Br) 

SRX-U... 

VT-47... 
94  RK-44... 


Photo  Colls 

1P33 .  94. 

IP24  .  .  I. 

419 .  1. 

414 .  I. 

923 .  I. 

427 .  I. 

43IA _  4. 

1445 .  I. 


2622.  ... 
H'M  .... 
2C22  ... 
2C24  .  .. 
2C24A . . . 
2C34  ... 
2C34  ... 

2044 .. .. 

2042 .. .. 

2043  ... 

2044  .  . . 

2044 .. .. 

2091 .. .. 
2E22. . . . 
2E24  ... 
2J2IA.  .. 

2J22 . 

2J24 . 

2J27  .  . 

2J3I . 

2J32 . 

2J33 . 

2J34 . 

2J34..... 

2J37 . 

2J39 . 

2J34 . 

2J44 . 

2J41 . 

2J4S . 

2344 . 

2394 . 

23691 .  . . 

i  2399 . 

^  2354 . 

!  2341 . 

2R23 _ 

2K25  . . . 
2K24  . . . 

'  2K29. ... 
;  2K24.... 
3R33.... 
2K45.... 
2K94.... 
2K99.... 
2X3A.... 
3B22/ 
EL-IC, 
'  3B23. . . . 

3624 _ 

3B34W .  . 
3629 .  . . . 
3BH.... 
3B27.... 
3C24.... 
3027 .  .  . . 
3D21  .  ... 
3D3IA... 
3E24.... 

3331 . 

4-139A... 

4A1 . 

4633/ 


Tbyrotrono  [ 
lOBlttona 
OA4G  ..  91.32 
EL-OIA..  4.79 
2A4G....  1.29: 

264 - -  2.14: 

2033....  4.49 

2D2I  ...  I  99 
3C:23  .  4.45 

3041  BL- 
016...  3.49 

3049 _  17.94 

4035  .  .  29.79 
BL-C9B..  4.49 

.9022 _  93.49 

04A .  4.75 

043  ,  ...  4.49 

PG-l?  99979.25 
FG-33..  17.94 
PG-41...  123.54 
,  PG-47  ..  14.94 
iPG-tlA..  4.49 

41  .  7.89 

,  PG.45 

I  9944  ..  39.44 
,  PG-144/ 

9941  ..  34.44 
FG-145..  14.94 
;  PG-144..  49.44 
!  FG-172..  34.94 
iPG-178..  14.94 
,  RX-233A  4.49 

PG-235A/ 

9992.. .  44.94 
PG-271/ 

5991.. .  42.94 

343A ....  8.44 

344A  .  .  .  4.77 

:  GL-419/ 

9994  ..  34.94 
Ki;-414  .  12.94 
KU-433..  34.94 
KU-438..  22.35 
RU-434..  34.94 
WL-492/ 

9991  . .  42.94 
WL-494/ 

494.. .  82.44 

,  WL-472  33.44 

i  WL-477  .  34.94 
;  WL-MI/ 

9994.. .  34.94 

:72aA....  3.79 


48 .  1.44 

44 .  1. 14 

94 .  1.41 

94A5 . 41 

5469 . 88 

9409  .  .  .88 

94L4GT..  .74 

94Y4CT.  .42 

93  . 49 

59 . 44 

BKS5B  .  .44 

LS9B . 32 

94  . 44 

97 . 84 


7S7 .  1.11 

7V7 .  1.11 

7W7 .  l.ll 

7Y4 . 73 

7Z4.....  .84 

14 . 45  , 

I2A . 45  , 

12A4  .71 

I2A4GT.  .44 

I3A7  .  1.14 

I3A8GT  ,77 

I3AH7GT  1.32 

12AL9...  .84 

I3AT4...  .94 

I2AT7...  1.19 

13At'4...  .74 

12AU7...  .45 

I2AV4...  .43 

12AW4..  1.24 

I2AX7...  1.48 

13BA4...  .72 

12BA7...  .45 

I2BD4...  .44 

13BE4  ..  .74 

1208  .  .77 

12PSGT.  .74 

I3H4 . 44 

1335GT..  .44 

I2R8  ..  .83 

l2g7GT  .47 

13SA7  .84 

12SA7GT  .84 

13SP5  .74 

13SP9GT  .74 

I3SP7.,.  .74 

I2SG7...  .44 

13SH7  ..  .73 

I2S37  .74 

I2S37GT  .84 

,  13SR7  .  .81  3APt.. 

'  I2SL7GT  1.43  2AP9.. 

I3SN7GT  .44  3AP1.. 

l3SmGT  .74  3AP4 

12SR7  .84  3BP1. 

I2SR7GT  .84  3CP1.. 

12X3....  1.14 . 3DP1  . 

UZ3 . 84  3DP1A. 


81  .  1.41 

82  .  1.14 

83  .  1.11 

83V .  1.49 

84  4Z4...  .74 

89 . 74 

84y .  .99 

1I7L7GT  1.84 
1I7F7GT  1.84 
117Z3  .  .  .74 

II7Z4GT  .47 
PM-t444  1.94 

Cathode  Raj 
Tubes 


4S4 . 72 

4S7  _  1.44 

4S7G . 44 

4SA7  .  .84 

4SA7CT.  .74 
4$B7Y...  1.49 

4SC7  1.24 

4S07GT.  1.49 

4$D7GT.  .44 

4SF9  .  .83 

4SP9GT .  .84 

4SP7 . 44 

4SG7 _  .41 

4SH7 . 84 

4SH7GT.  .84 
4S37  ...  .84 


SYNCHROS 


-7*411 
-7*419 
-7*3*1 
-7** 94 
-7*470 


GUARANTEED 

BRAND 

NEW 


LECTRONIC  RESEARCH 

TUBE  SPECIALS 


STANDARD 

BRANDS 

ONLY 


ARMY  ORDNANCE,  NAVY  ORDNANCE  AND  COMMERCIAL  SIZE  1.  3, 

5,  6,  7  and  8  GENERATORS,  MOTORS,  CONTROL  TRANSFORMERS, 
DIFFERENTIAL  GENERATORS  AND  DIFFERENTIAL  MOTORS  IN  STOCK 
1G  SF  TDG  N  C-44VM-4  C  1 

SB  SG  7G  X  C.S«T01  C-TTBIO 

SCT  SN  A  tJIFI  C-SBTTB-1  C.TMM 

SD  bog  B  fJiGl  C.4V40S-*  C-7tt4« 

SDG  *G  M  tilHI  C-«*4M  C-Tt410 

SEND  FOR  COMPLETE  LISTINS  SYNCHRO  CAPACITORS  IN  STOCK 


Ttrmt  20%  ettik  with  ordwr,  belont*  C.  O.  D. 
■Wms  roM.  AH  ptkwt  Mt  F.O.B.  our  woro- 
toun,  PMto.,  PoiMM.,  suBfort  to  cBongo  wlth- 
oart  auHtt. 


LECTRONIC  RESEARCH  LABORATORIES 

715-  19  ARCH  ST.  PHILA.  6,  PA. 

Fell  phone  s  -  market  7  -  6771  -  2  -  3 


WB-394B  9.49  ,  *41 

34IA....  4.75  84* 

348A _  4.49  84*,. 

.45  84*^ 


4.45 

18.94  _ 

3.22  :  841*A 
22  i  8414 
45  843* 


ELECTRONICS  — 4u9ust,  7952 


363 


01  1000  144S 

02  1000  IMT 

000  1200  A  2 

001  ISOO  HE  IS 

004  2S00  4 

IM>1  S<MM>  F 

0036  SOOO  A2 

IS  lOOOV  XS 

00007  2S00V  S 

(MMMS  3000 V  ISL 

0001  SOOOV  F2L 

0000  SOOOV  F2L 

00002S  10.000  PL- 341 

OOOIS  10,000  PL-SIS 

with  Wlotor  Brochot 


Price 

Each 


Stock 
No.  5657A 


045  MFD  le.tKMi  Volt  Vitamin  "Q  ”.  One  Oramtr 
ln<iulatcd  Hctt*w  Terminal  1\*  x  3*^*  x  llir 

Stock  Prico  %A  Q5 

No.  S3WA.  K'ct» 


Sim  from  10  to  7.000  MMFD  in  CM20.  Cki'tO 
CM3S  and  CM40  cate  sixes.  Tan  mica  and  silver 


Stock 
No.  S2S4A 


4  Ht.  2^0  MA.—M  Olin»  1).  C. 
U.  T.  C.  r\v>-  Rl -125  ra-M*. 
Stock 
No.  6002A 


4M).  Tvim  Ilaki*lltc  InMilatwl  SnMcr  Lux 

T**rnun»U.  24'  x  1  x  4\'.  lUxh  Can.  Figure 

■  Stock  Price  ei  QC 

No.  586SA  EX'- 


Price 

Each 


Stock 
No.  6008A 


Price 

Each 


Stock 

No.  T64799A 


Stock 
No.  60i4A 


Price 

Each 


PKI.  ri  .5u0  ohntA  tapi'e*!  2.50,  I’Rl  tf.  '■ 
Ohim  taupwl  w  15.  mKV:  1*.  I*.  Parall*'! 


Stock 
No.  5783A 


No  672-2830A 
Stock 


Stock 
No.  $4S8A 


Price 

Each 


0»en  Account  to  rated  or  acceptable  reference 
accounts.  Others  Pre-payment  of  25**  deposit 


SEARCHLIGHT  SECTION 


WESTERN  ELECTRIC  C-IM 
Loading  coils  $2.95  eo. 


TRANSMITTING  MICAS 


72  OHM  COAX 

Plosteid  RG-59/U  Coax. 


TOGGLE  SWITCHES 


St43X  H  O  H  S.P.n.T.  6A-I2SV 
S2S1A  CarUu  S.P.S.T.  I0A-I2SV 
SMtA  C-H.  (B6B)  S.P.S.T.  SA-125V 
OTHER  TYPES  AVAILABLE 


FILAMENT  TRANSFORMERS 

rnramry  115  Volt.  *0  Cycle.  1900  Volt  Insiilxtlon. 
Horlsontal  half  shell.  Mounting  centers.  2-13/16' 
X  S-S/S*  ewe  size.  2-1,2'  above  ('tta$His.  Solder 
lug  terminal!* — All  teniiinal.4  marked. 

6.3  Voli9  lA  4.9  .kmp<;  6.3  Volts  (e*  4.5  Amp%:  6.3 
Volts  ^  l.l  Amps 


PRI:  115  suit  60  cycle.  Secondaries:  5  volt  #  S 
.\mp. ;  6.3  volt  ^  5  Amp.  Op»*n  Frame.  24'x2'x3'. 


•*  O.C.  WorhlfSf  Voltufe 

OTHER  TYPES  AND  SIZES 


MICA  CAPACITORS 


Complete  lists  with  prices  available  upon  roRuest 

G.  E.  SATURABLE  REACTOR 

15  KVA.  967G469  $100.00 

FILTER  CHOKES 


83-1 R  COAX  CONNECTOR 


OIL  FILLED  CONDENSERS 


$4.95 


2x  .1.5  mfd  Hikui  VIX'  Two  (Vramlc  Ins.  Terms. 
X  34  X  4\  High  Can. 

Stock  Price  CA  QC 

No.  $052A  Each 

Oil  Fillnl  Condenser  10  MFD.  22o  V..VC.  lUmn*! 
Can.  2-4'  inameter  x  3-4'  H'.gh. 

stock  Pric.  «  95 

No.  5658A  Eocti 

4  MFD.— 1000  VOLT 


ritl:  11.-  toll  60  pyclc.  HcctmOorieo  9.5  volt  C.  T. 
W  8  -Amp.;  6.5  Volt  <#  4  Amp.:  5  volt  @  2  Amp.; 
,5.2  volt  C.  T.  @  r,  Amp  ;  71  volt  C,  T.  tt  40  JLA. 
1  .T.C.  type  R<'-125  rose. 


HIGH  CURRENT  FILAMENT 
TRANSFORMER 

lory  115  V.VC  60  Cycle.  Bccomiiry  1.2.-,  V.\c 


KS  $5.00 


PLATE  TRANSFORMER 

Primary  210-220-230-240-250  Volts  60  Cycle; 
SHTondiry  .V»0  Volts  I'enter  Tapped  130  Mil 


$1.50 


POWER  TRANSFORMERS 

Vertical  I>oui)ie  Half  Shell  T>pe.  I»ri.:  117 
V.\t\  60  Cyril'.  Secotulao  Helivers  ?00  MFC. 
(*  ToMa..  6.;iV.\r.  ^  1.2A,  :Km  Volt  ins, 
24'  X  2-9  16'  X  34'  r  Mtg.  Outers.  Wire 
lA'ada. 

Stock  Priec  ee 

No.  5969A  Each  #  ■  •*9 


PHI:  200  220  240  Volt  50.60  cycle.  Rec.:  1400 
Volt  C.  T.  «  3.50  MA.  .5'  x  6'  x  54'.  Rig. 
Corps  Xo.  2Z0O0I..51.  Mfd.  by  KOLA. 

Stock  Price  CIO  7C 

No.  5900A  Each 


PHI:  115  volt  60  cycle.  Hecondaries;  1600-390- 
0-390-1600  volts  200  MA. :  12  Volt  C.  T.  @ 
.5  Amp.  r.T.C.  type  RC-175  Case. 

Stock  Price  CIA  OC 

No.  S996A  Each^lU.Td 


SELENIUM  RECTIFIER 
TRANSFORMER 

.M«.1|.  hv  Tliiw,l»r«in  —  t'HT  C**-.  105  Volt 

w  .4.6  .A,  2.5  to  6tl  t'.v,-lo.  Wy<-(mrt«ry  66  Volt  4* 
.5.50  MiK  51mintlD6  t'onterv  2S"  aoO  2\'.  8l»* 


AUDIO  PASS  FILTERS 


Hand  paan 
HOO  to  1200 
cyclea  In¬ 
put  104HK> 
ohms  — 
Output 
25000<>limH 
I^vel  10|>B 


Stock  No.  T48500A  Price  to  $5.50  eo. 


J-38  KEYS 

Signal  Corps  Type  J-38  Keys. 

Stock  Price  OK  A 

Ne.  5293A  Each 

10"  PM  SPEAKERS 

IVnnoflux  lu'  1*M  Kpeaker  with  2.15  oz.  Magnet. 
I'ackHi  IK  tn  a  carton. 

Stock  Price  Cl  A  A 

Ne.  5335A  Each 


2  VOLT  BATTERY 

Signal  t'orpH  Type  KB-.54.\  2  Volt  27  Ampere  Hour 
Storage  Hattery.  Non-Splilable  Transparent  .\cld 
Ih-otrf  IMastic  Caae  has  Built-In  Hall  Type  Ily- 
droiiietem.  S'  X  4'  X  5'  High.  Rliipped  l)ry  with 
Acid  In  Separate  Container.  Made  t^'  Willard. 
Carton  of  12  #  $1.60  Each 


ELECTRO-VOICE — 602 
DIFFERENTIAL  DYNAMIC 
MICROPHONE 

A  close  talking,  m^jie-cancellliur  Speech  Microphone. 
150  Ohm  Impeilance  IFynamU*  I'nit  comes  complete 
with  press  to-talk  Hwitch  and  5  Ft.  Shieldeil  Four 
C’uaductor  t'ablu.  Brand  New.  Individually  boxed. 

Stack  Price  Cl  KAA 

Ne.  9282A  Each  ^ 


4  MFD— 6C0  VOLT 

C-l)  No.  KG3n40.  Bakelite  Insulated  mlder  lug 
terminal*.  24*  x  1-3  16'  x  34'  high  can. 

Stock  Price  Cl  50 

No.  5994A  Ea-  #  ■  .^V 

4  MFD. — 4000  VOLT 

IM).  Tvpe  <’1*70  BIDM  405X.  tVramic.  liisuiatisl 
Screw  ternilnalH.  4S’  x  34'  x  84'  High  (.’an. 

Stock  Price  CO  OK 

No.  5866A  Each 

LINE  TO  GRID  XFORMER 


grids  clasH  .VB2'.  60  to  vihn)  ('|*S.  plus  or  minu.* 
2  1>B.  Vertical  half  shell  Mtg. 

Stock  Price  Cl  KO 

No.  60I3A  Each^>*^W 

HIGH  FIDELITY  TRANSFORMER 

I*.  I*.  in.OtHi  ohm  to  2''kt»  ohm  IJne.  Frequeni'V 
Besponte  30  to  20. 000  C.P.S.  plus  Of  minus  1  |>lt. 
(Jrev  Kectangular  Vase  3*  x  24'  x  34'  high. 
Bivttom  Solder  Lug  Terminal*.  4  Stud  Mtg.  Bolts 

Stock  Prico  C3  7K 

No.  5792A  Ea 

HIGH  VOLTAGE  TRANSFORMER 

21. (MM)  v<*lt  KNiM.k.  Half  Wave  oil  fllleil.  Maloney 
Klei'trio  (’o. 

Stock  Prire  C^AA  All 

No.  5728A  Each 


HAND  MICROPHONE 

Rtglacoment  for  T-17  Mike.  English  make. 
Single  Button,  ftemovablo  oloment.  Press-to« 
talk  switch.  Stock  No.  S883A.  Unshielded 
cable. 

Price  Ea.  $3.25 


TERMS: 


I  with  order,  balance  C.O.D.  Price  F.O.B.  Chi-  | 
■  cage  and  subiect  ta  change  without  notico.  ■ 
B  Merchandiso  subloet  to  prior  salt.  ^ 

!  ORDER  TODAY!  ! 


J^adto  Sttrpius  Corp, 
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•ii 

:  SYNCHROS  •  AMPLIFIERS  •  ALNICO  MOTORS  •  SHUNT  MOTORS 


generator  or  repeater 
s^tock  jCSA'79. 

I*rlce«  on  reqneat. 


ii.K.  AASISINMS 
(I'K'HA)  Input 
2«  VD('  at  100 
ampa.  Output  11& 

V.  400  cy.  1  at 
1500  VA.  VF  O.S 

W. K.  Spec.  KS- 
5601L1.  Stock 
SSA.SHfi.  I'rire 

>:t9..%0  en4  b. 


■witches.  Stock 

M, 

Prices  on  reqnetki 


■ingle  phase 
1.15  amps,  t 
VA.)  '’oltige 


SEARCHLIGHT  SECTION 

UNITS  •  TORQUE  UNITS  •  AMPLIDYNES  •  INVERTERS  •  ELECTRONIC  SERVO  SYSTEMS  •  TACHOMETER  GENERATORS 


IMMEDIATE 

DELIVERY 


FULLY 
GUARANTEED 


BLOWER  ASSEMBLY 


Lenr  frame  COIO.  5500 
rpm  motor  with  O'*  SIrroco 
impeller.  Motor  28  ▼-  DC 
><(>  1.2  Amps.  Output  10 
watts.  Cent.  duty.  Stock 
#8A-M7  Price  |».76  ench. 


Rodio  Compass  Indicotor 

I-M2F.  rompasfl  Indicator. 
«-.1«0*-5  in.  dial.  26  v.  400  cy. 
8-13  V.  60  cy.  Ideal  position 
indicator.  Stock  3rSA-284. 

Price  $6.50  each 


SYNCHRO  CAPACITORS 

Production  quantity  requirements  of  tbs 
following  Synchro  “Exciter"  Capacitors 
are  available  for  immediate  delivery. 
Type  6C— connected  20*20-20  mfd. 

Type  1C— Mk.  12— connected  .6x.6x.8  mM. 
Type  3C— Mk.  1— connected  10x10x10  mfd. 
Type  4C — Mk.  14 — connected  3x3xS  mfd. 
Quantity  Quotations  on  Request 


BLOWER  ASSEMBLY 


WESTINGHOUSE 


DIEHL  PM  MOTOR 

Type  fTM-Sl-l.  27.5  V  !).<*.  lo.OOO  rpm. 

Dual  Hhafl.  Shaft 
S  * 

Diuin.  0.12A.  Motor  1* 
X  Stock 

xSA-355.  Price  813.85 


moun 

Prlc 


G.  E  1/10  HP 
DC  Motor 

k  G  E.  Type  5BNS8LA5 
\  121  tolu  DC  at 

■l _ 18  ampa 

4000  rpm. 

W  I  Dt.  duly 

Internal  fan 
cooled.  SH*  sq.  front 
mounting  flange. 
Stock  r8A-S18 
Price  $19.50  each. 


115  V.  400  cy.  17c. f.m. 
Includes  capacitor. 
Stock  j?8A  I44.  Price 
$11.50  ea. 


Pioneer  Servo  Motor 

Type  X0047.2A.  2  400  cycle 

low  inertia.  26  v  fixed  phase. 
45  V.  max.  variable  phase 
Htoek  rSA-90.  Price  $18.50 


MOTOR  GENERATOR  SET 

Navy  Typ»  CAJ-tlSK*.  For  OBE-3  Undrr. 
water  sound  equipment.  Mfd.  by  Holtzer 
Cabot.  Motor— 115  Volta  DC  at  8.1  Ampa. 
0.i5  bp.  Generator — 115  volta  80  cyclea 
Single  phase,  4.0  Ampa.  0.88  P.F  Self- 
»«A-505 

Price  $195.00  each. 


DIEHL  DC  MOTOR 

Type  FDK-M-8.  :4v  fi) 
9.5  Amps.  1/6  hp.  635U 
rpm.  font.  duty.  Motor 
:  4^*  diam.  x  5"  Lg. 

with  1”  shaft  ext.  x 
dia.  front  mtg. 
flange  4'«''  Sq. 

Sto<l(  rSA-354.  rri<‘e 
$19.50  ea. 


DC  MOTOR 

John  Dster  Type  A*10A* 

8B.  28  ▼.  DC  Shunt 

wound.  8000  rpm.  0.09 
os./ln.  torque.  lasrge 
Qty.  Prices  on  request. 


PIONEER  AUTOSYNS 

Pioneer  Bendix  Types  AT* 
1;  AT-54;  AT-14D;  AT- 
140  and  othera 

Prices  on  re<iuest. 


KOLLSMAN  TELETORQUE 

Kollaman  Type  403  ■•^tf 
eynchronoua  unite. 

^^^^^^Bchro)  115  volt  60  cycle 


60  CYCLE  AMPLIDYNES 

n.E.  Types  5.4M45DB15  and  5.\M7S.\B95. 
Type  46DD16  Input  115  v.  60  cy.  at  5  amps. 
Output  250  volts  DC  at  0  6  amps.  Stock 
rSA-147. 

Type  7IAB96  Input  115  volte  60  cy.  at  9 
smpa.  Output  250  volts  DC  at  1.5  ampa. 
Stock  2t8A*257. 

PRICES  ON  REQUEST 


- DELCO  CONSTANT 

SPEED  MOTOR 

1  30  hp.  27.5V  d-c  8600 
rpm.  Cent.  duty.  2H'’ 
diam.  X  m*  lg.  lb*  shaft  extension.  5/82* 
diam.  4  bole  base  mounting.  Sto<'k  2tSA* 
34.  Price  $19.50  each. 


INVERTERS 

WlnchargcrPr*?  AP 
Input  2S  VDr  at  160 
■  nipe.  Output  115  V 
400  cy.  1  0  at  2500 
VA.  Volf  age  and  fre¬ 
quency.  regulated. 
Cont.  duly.  a^tock 
2tSA-164. 

Price  $119.50  each. 


PK-8fHEInvcrterM 
Russell  Electric 
and  Leland.  Input 
28  VDC  at  92 
amp.  Output  115 
V.  400  cycle#  at 
1500  VA  PK  0.9. 
Stock  rSA.n2A. 
Price  $69.50  each. 


115  VOLT  D-C  MOTOR 

G.K.  Type  ND.  1/20  hp. 
4  lead  shunt.  Reversible. 
Double  abaft  extensions 
^  Speed  1725  rpm.  I.itrgr 
Quantity. 

Special  $19.50  each. 


LEAR  POSITIONING  MOTOR 

Model  156A.  116  wa** 
24  V.  DC  motor.  10  OOO 
rpm.  Int.  duty.  Ke- 
verelble.  Dual  rt.  angl* 
output  shaft.  Release- 
clutch.  7:1  reduction 
to  output.  250:1  r^- 


MAGNETIC  AMPLIFIER 
Pioneer  Type  12077 

116  V.  400  cy.  One  Tube  Servo  Ampllfl***' 
using  aaturable  reactor  type  outlet  trsi.n 
former.  Limited  Quantity 


9  SYNCHROS  AND 
SELSYNS 

Navy  Types 

A;  M;  ISF;  60;  SF:  SPlx: 
5SO;  5SF;  5HSF  6DG;  7i; . 
etc. 

Army  Types 

11:  IV;  V;  VII.  IX;  XM; 
XV;  etc. 

O.E.  Types 

2J6F2;  2JD5J2;  2J5A8;  2J5HA1;  2J1H1; 
2J1F1;  2J1Q1;2J1F3;  2JD5HB1;  2J5LA1. 


lated.  Made  1949. 

INSTRUMENT  INVERTER  — Wiii'Vi^h: 

Pioneer  Type  18188-IB  .  ,  ‘JL'TT  ' 

O.V-.  Iceland  Sl>-9S—(IO?$5) — Input  28  volts  D<.' 

Post  War  Model.  Input  amps,  output  115  volts  three  phase 

27.5  volts  IK''  at  1  amp.  400  cycles  at  750  va.  0.90  P.F.  Hec'ond 
Output  2f  volta  400  cy.  26  volts  400  cycles  at 

,  .  T»  wi>  M  A  50  A.  \oltage  and  frequency  regulated. 

Single  phase.  P.F.  0.4.  Designed  tor  use  with  various  autopilots. 
6.0  VA.  Stock  #SA-29S.  Stock  i:SA-209. 

Prir«  S3*.5«  Mcb.  Prica  $99.50  aoch 


products  CO. 

4  Godwin  Ave.  Paterson,  N.  J. 


SERIES  MOTOR 

iakn  Ostar  Type  A-21D-7A 

^  24  V.  DC.  0  905  hp.  .1 
Amps.  11.009  rpm.  font 
duty.  1-H*  diam.  x  2-H* 
Front  flange  mtg. 
Shaft  3/16  dia.  x  %*  ext. 
Stock  lf8A-l58.  Priee 
^  $0.75  each. 


wmri  FOR  USTINO 
Prices  F.O.B.  Paterson 
Phono  ARmory  4-^364 
Tolotypo  PAT.  199 


SPECIAUSTS  IN  FRACDONAL  HORSE  POWER  MOTOR  SPEED  CONTROL 


ELECTRON  CS  — Aujusf,  1952 


SEARCHLIGHT  SECTION 


COMMUNICATIONS  EQUIPMENT  CO. 


S  BAND  -  3”  X  T/j”  WAVEGUIDE 


PULSE  EQUIPMENT 


WAVEGUIDE 


X  BAND  -  1 


THERMISTORS 


VARISTORS 


K  BAND  -  H 


WAVEGUIDE 


•  Audio 
Tronsforaiort 

•  Bathtubs 

•  Binding 
Potts 

•  Coblo 

•  Coromicont 

•  ChoiMt 

•  Circuit 
Brookcrt 


•  Coil  Forms 

•  Condensers 

•  Dynomotors 

•  Fuses 

o  Insulators 
o  Inverters 

•  Lugs 

•  Micas 

•  Networks 

•  Pilot  Lights 


o  Plugs 
o  Standoffs 

•  Switches 

•  Trimmers 

•  Tubes 

o  Transformers 

•  Relays 

o  Shock  Mounts 

•  UG  Connectors 


PULSE  TRANSFORMERS 


Hi«h  VoltM*.  B.t  KV 


lOOKW  Q.B . I . 

tt.K.  MnMA.  P«lM  lapwk  Mm  M  MMaatrc 
■ay  UX  ?tM  -PalM  Octpa*  PrL  l«.  41 

■ay  UX  UAl— ia**t«iM^OT  +  40v 

■ay  UX  7S«1  A  miatmm.  M-400  gy . 

PNILCO  Ma.  IIS.riM.  siz-rtt? 

UTAH  BIm.  *292.  9112.  9222.  9S«i. 
■AYTMBOBIi  UXM92.  UX7499  UXTIM. 
WKST.  BLICTi  D-191910.  D.19M29.  D-i9< 
u-um  PMli  11.2  KV  #  294. 


Calib. 


.191929  KS9944 


w/Tmhm.  ^  M  •  »  gv  , 

221A  TR  MOX  *oat»l*t«  with  lab*  aad  Imiac  plaaggr* . 

McNAI.LV  KLYSTRON  CAVITitS  far  707B  cr  2E2S  . 

TS  2M  CRYSTAL  CNCCKCR . . 

r  29/SPR.2  PILTKRS.  lyp*  **N**  lapat  aad  oatpai . 

WAVKOUIDt  TO  7/S*  RIGID  COAX  **DO<>RKNOB' 
CHORE  PLANOB.  BILVBB  PLATBD  BROAD  HAND 
AN-AfRtA  IS  «M  airt*n«a  •qaipastal  •Mowttag  ol  t«o  10 


ASMA/AP.19  CM  Pick  ap  DIpoU  with  "S"  Cablo* . 

OAi  ECHO  BOX.  19  CM.  TUNABLE . 

HOMEOELL.TO.TVPB  **N‘*  MaU  Adapl«fa.  W.B.  No.  0167 
I.  P.  AMP.  STRIP!  SO  MC.  120  d.b.  «ala.  2  MC  Baadwidtb. 

with  video  datactor.  Looo  tuhaa. 

POLVROD  ANTENNA,  ASll/APN-Tia  Lacila  BaU.  Typo -N  'lc 
ANTENNA.  AT49A/APR.  Braadbaod  Caawal.  tOO-SSOO  MC 


SNORT  RIGHT  ANGLE  BEND.  wHi 
NIOID  COAX  ta  S*i  coat  eonaaator. 
STUB-SUPPONTEO  BICIO  COAX. 

Uaatb . . . 

BT.  ANGLES  far  abar* . 

RT.  ANGLE  BEND  IS'  L.  OA . 

FLEXIBLE  SECTION.  IS*  L.  Mala 


140-600mc  Directional  Antenna 
140<310  me  eont  ond  300-400  me  eono,  ooeh  eonsistlne  of  2  Bnd 
tod  holt  wove  eonicol  seetions  with  cnelosod  matehine  stub  tor 
reoetoneo  ehonges  with  ehonging  froquoney. 

New:  eomplete  with  most,  guys,  eobles,  eorrying  ehest. . .  .$49«30 


IVc"  X  */8"  WAVEGUIDE 


TEST  SETS 

SisiMl  RCA  7lnA.  J7O-S.0  MC  SSSS.N  I  S  36  Po».r  M.t.r.  S  CM 

Sinai  (iao.  T>p.  60S  C.S.  «  SKC  IS  47/ APR  Tnt  Ok.  StHSOOO  Ma.  S32S.M 

SO  MC .  SMS.M  TS  S6/AP  Slotud  Lina.  SOO  MC _ SJ2S.tC 

Sianal  G».  20A  Microvoltar .  S17S.CS  TS  127/lIP  Waaaoiatai.  300-700  MC  S72.SS 

TS  lOA— AlUnwtar  T~t  Sal .  S32.$S  TS  69/AP  Waaemalar.  340-1000  MC  $72.$S 

TS  16  AP  Altimatar  Taat  Sat  TS  261/CP  CrytUi  Teat  Sal .  SSS.SS 


G.B.  Na.  SBS-P-Mep-SSP2 

. . 

T.  SKY  “Wr  alratiH.  9  aaatina*  S  *i«t«»#a*o*d.  9000  PP9  SO  •9wm 

MbToeaa.  SIO  TPS.  M  oh 

7.Se9-l-2eS-STP.  7.S  KV.  * 
7.SS4-1S.SS.  S7P,  7.S  KT. 
7.SEl-l-2Se.SrT.  7.i  KVa 

•B"  Ckaail.  4  aaatioaa  IS  «lero#*o.  SO  PP8.  07  aha*  iapadaaa 
-B**  CP«*it.  1  MMroaae.  200  PP8.  S  ehiaa  Imp.  1  . . 

B.  ..ns.80 

..  S12.SS 

DELAY  LINES 

....  9A.S8 

0-17S499I  .9S/.M/.7S  aiar 

laa*.  tKV  M  ohma  Imp . . 

...  .91S.M 

RCA  2SSSSS-SS2.  RIP  aaa. 

1400  ahma . . 

a...  f2.M 

Moil  Orders  Promptly  Filltd.  All  Prices  F.O.B.  New  York  City.  Scud  M.O.  or  Ckeck.  Only  Shippin«  Sent  C.O.D.  Rated  Concerns  send  P.O. 
All  Mdse.  Snbiect  to  Prior  Sole,  end  Prices  Subject  to  Change  Wltbeot  Notice 
Parcels  in  Cicess  of  20  Ponods  Will  Bo  Shipped  Via  Ckcoptst  TriKk  or  Rollts. 


August,  1952— ELECTRONICS 


SEARCHLIGHT  SECTION 


POWER  TRANSFORMERS 


DYNAMOTORS 


1400  CYCLE  TRANSFORMER 


SELENIUM 

RECTIFIERS 


SPECIALS 


AUDIO  TRANSFORMERS 


FILTER  CHOKES 


BC  605  INTERCOmIK 


131  Liberty  St.,  New  York  7,  N.  Y.  DeptKQchos.  Rosen  Phone:  Dl9by  9-4124 


SCOPE  TRANSFORMERS 

PRI:  11SV.  M  C«.,  Sm.  3000VS  MA, 
S.4V/S.7A,  S.4V/.4A,  5V/3A,  3SO.O- 
3MV/200  MA,  1.2SV/.3A _ $3.*S 


POWER  INVERTERS 

ns  VDC— 116  VAC 

Ral«d  500W  tut.  and  3SOW 
CoNtin.  All  Brand  New.  PomoM 
Mfr . $7$.00  Mdi 


lt«m  Wii.  V«lt»  StetwdaH— 

tTP.«lS  »tV  2Si/.tSA.  2)tV/.»SA 

STF.4ft  22«/44tV  IMVCT  S.SA 

STP-tU  244. 440.  SoM  ItltV/.fTA.  4NV  TmI 

STW-12t  23«V  StMV/1.12KVA . 

STW.t21  117V  222VCT/.tA  . 

STW-MM  MV  217MV/.M1A . 

STr422  214/224/7M  S4MV  lA  . 

$TP-MS  210/22t/2M  M4-4-SS4V/.SA . 


ELECTRONICS  — August,  7952 


m 


t 


Output:  115  VAt';  4»mi  eye.  ainjitlf  I'h; 
45  amp  Input:  :;4  \’D<*  5  amp. .  .$UO.tHI 


METERS 


Di**hl  MfK-  <'o..  FI*E-25.7.  20  Volli 
1600  RPM.  .85  ampB . 


SEARCHLIGHT  SECTION 


PE  218  Leland  Electric 

Output:  115  VAC;  Single  Phase; 
PF  90;  380/500  cycle  1500  VA. 
Input:  25-28  VDC;  92  amps; 
8000  RPM;  Exc.  Volts  27.5. 

BRAND  NEW . $39.95  ea. 

16486  Leland  Electric 

Output:  115  VAC;  400  Cycle;  3- 
Phase;  175  VA;  80  PF.  Input: 
27.5  DC  12.5  amp;  Cont.  Duty 
$90.00  ea. 


5  RPM  GEAR  HEAD  MOTOR 


Mf*.  RAE..  Type  7519.  115 
Volta  AD.  IX'.  Fractional 
HP,  Overall  diinenaiun: 

5 Vi"  . $l5e.95  ea. 

Ia)t8  of  to . $11.95  ea. 


INVERTERS 


.\MMETKK:  In':  2"  lOO-O-lOO,  complete 

with  external  ahunt . $.5.95  ea. 

.\C'  Volt.  WeatinKhouae.  Type  NA-.‘ir» — ?,• 
int  h  round  F.S.-IO  MA . $6.9.5  ea. 

MICROPOSITIONER 

Barber  C'ttlman  .\Y1aZ  SISS-I  Pnlariretl  D.r. 
Relay:  D  ouble  ('oil  DifTerential  aenaitive; 
Alnico  P.M.  Polarized  field.  24V  contacts; 
.5  amps;  28  V'.  (.’and  for  remote  pttaitionina. 
eychronizing,  control,  etc . $12.56  ea. 


VEEDER  ROOT  COUNTER 

^  il  MODEL  S-l 

|||^»  5‘flaure  (0-99. 989)  non-reaet 

plete  revolution  of  shaft  in  one 
direction.  Subtracts  ten  for 
^  each  revolution  In  opposite  di¬ 

rection.  Ftlack  figures  on  metal 
background.  Size;  high  x  \ "  wide  x 

I-S/IB"  long.  Dovetail  mounting  —  I>ever 

arm  removable .  $1,95  ea. 

10  for .  $17..5« 


6  RPM  GEAR  BOX  MOTOR 

110  Volt,  €0  cyc..  single  ■> 

Phase.  Ratio— 344:1;  Alfg.  by 
Alerkle-Korff  Clear  Co.,  <.5ver> 
all  dimensions  approx.  3Vi” 

34" . $9.95  ea. 

Ia>(8  of  lu .  $9.50  ea. 


WESTINGHOUSE  HYDRAULIC 
TRANSMISSION 

^rque  converters. 

workmanship  .  . 

made  to  exacting 
specifications  for  use  on  2-lon  40  nim  anti¬ 
aircraft  guns.  Overall  dimensions:  12"  long 
X  54"  wide  x  84“  high.  Shipping  weight: 
20  lbs.  (lovernment  cost  mure  than  1300 
I.IKK  NKW.  IM  SKD . $29.95  ea. 


AC  CONTROL  MOTOR 


10563  LELAND  ELECTRIC 

(Mitput:  115  V.\(';  400  cycle;  S-phase; 
115  VA;  75  PF.  Input:  28.5  VIX';  12 
amp . $66.00  ea. 


G.  E.  ALTERNATOR 

208  Volts,  400  Cycle,  3  Phoso  Med. 
2CM97B1 

55.S  Amps.,  PF  .75,  Speed  8000  KW  IS, 
Cont.  Duty,  Limit^  Quontity  $320.00 

SERVO  MOTOR  10047-2-A:  2  Phase; 
400  Cycle;  with  40-1  Reduction  Gcor 
$10.00  eo. 

PIONEER  TORQUE  UNITS 

TYPK  12661-5- .\:  <'ontain  ('K5  Motor  cou¬ 
pled  to  output  shaft  through  125:1  gear  re¬ 
duction  train.  Output  shaft  coupled  to  auto- 
ayn  follow-up  4AY43).  Ratio  of  output 
shaft  to  follow-up  Autosyn  is  15:1  $70.00  ea. 
'TIFK  12606-l-.\:  Same  as  12604-3-A  ex¬ 
cept  it  has  a  30:1  ratio  between  out)»ut  shaft 

and  follow-up  Autosyn . $76.00  ea. 

TYPP:  I2662-l-.\:  Same  as  12006-1-A  ex- 
<-ept  It  has  base  mounting  type  c*over  for 
motor  and  gear  train . $76.(M)  ea. 

BLOWER  ASSEMBLY 

115  Volt.  4(MI  <*y<le.  Westinghouse  Type 
FU.  17('FM.  complete  with  capacitor. 
New . $12..50  ea. 

^  ALNICO  FIELD  MOTORS 

i  (Approx,  size  overall)  .  .  . 

38^ "  x  diameter) 
I>elc<F-Type  5069230:  $27..'>0 
volts;  Dt';  145RPAI  $19.95  ea. 

PIONEER  AUTOSYNS 

AY-1 . 26  Volt — 400  I'ycle . $6.95 

ay-5 . 26  Volt— 400  Ode .  $7.95 

AY27D  . $25.50 

AY6— 26  Volt— 400  cyc . $4.95  en. 

AY30l>— 26  Volt— 400  cyc . $25.00  ea. 

AY14U . $14.00 

AV34  . $20.00 

AY20 — 26  Volt — 400  rye  .  $12..50  ea. 

400  CYCLE  MOTORS 

.%IKI'>IC.%K('il:  115V;  40  TPS.  Single 

phase;  6500  RPM;  1.4  amp.  Torque  4.6  in. 

07!  ;  HP  .03 . $10.00  ea. 

K.\STKRN  AIR  nKVK'ES  T3'PK  JM6B: 
200  VA(';  1  amp;  3  phase;  400  cvcles; 

6000  RPM . $12.5$  ea. 

KASTERN  AIR  OmiCRS.  “nPE  431B: 
115  V.  400-1200  ('ycle.  Single  Phase. 

$12.50  ea. 

PIONEER.  rK-2.  400  cycle  2-phase. 

$20.00  ea. 

.\IKESE.\R4'II:  A('  Induction.  200  V;  3 
Phase.  400  ('ycle.  2  H.P.;  11.000  RP.M.  h 

ampH . $79.50  ea. 

AIRESEARni:  At'  Induction.  2oo  V.  3 
Phase.  400  t'yile;  .12  H.P..  6500  RPM;  1.5 
amps . $25.IH) 

SYNCHROS 

IE  Hpeclal  Repeater  (115V'-400  Cycle) 

$15.00  ea. 

2-lll''3  Ifcnerutor  ( 1 15V-400  cyc) .  .  .$10.00  ea. 
5('T  Control  Transformer;  90-5o  Volt;  60 

t'vc .  $50.00  ea. 

5E  Motor  (115/90  volt— 60  cyc.) .  .  $60.00  ea. 
541  Generator  (115-90  volt — 60  cyc. ) 

$50.(N)  ea. 

5SIM1  IHfTereiittal  tlenerator  (90/9o  volts 

— 400  C.VC.)  .  ...  $.20.00  ea. 

5IM1  IHfTerentlal  flenerator  (90/90  volts  60 

cycle!  . $50.00  ea. 

TK.VNSMITTER.  BENDIX  €-76248;  116 

Volt.  60  ('ycle . $25.00  ea. 


12116>2.A  PIONEER 


MG  153  HOLTZER  CABOT 

Input:  24  V.  IX',  52  amps.  tXitput:  113 
volts — 400  cycles.  3-phuse.  750  VA.  and  26 
Volt — 400  cycle.  250  VA.  Voltage  and  fre- 
<iuency  regulated  .  $95.00  eu. 

94.32270.A  LELAND  ELECTRIC 

4H  TPI  T:  115  Volts.  190  V  A..  Singl»* 
Phase.  400  cyc.;  .90  PF.  and  26  Volts.  6o 
V.A..  400  cy<-..  .40  PF.  INPI  T:  2T.5  Vi»U» 
lx\  18  amiis;  ('ont.  Duty,  Voltage  and 
frequency  regulaleil . $95.00 


REPEATER.  BEMMX  C-7H4IO:  115  Volt. 

60  ('ycle . $37.50  ea. 

IE  Synchro  Motor  115  V.  6u  cycle.  . $50.00  ea. 
REPE.iTEK.  At’  synchronous  115  V  .  60 
cycle.  C-78863  . $15.00  ea. 


POWER  RHEOSTATS 


Standard  Brands;  5  Ohms; 
100  Watt.  4.48  amps  loo 
Ohms.  100  Watt;  1.0  amp. 

Boxed,  Brand  New  with 
Knob  $2.50  each  — or  — 
$25.00  per  Dox. 


SMALL  DC  MOTORS 

(Approx,  size  ....  4"  long  x  1  '4  "  dia.) 
Ileneral  Kle«tric  Type  5AH10AJ37;  27  voPs, 
IX*;  .5  amps.  8  oz  inches  toniue;  250  RPM. 
shun'  wound;  4  leads;  reversible.  $12.50  ea. 
tieiieral  Meitric.  Mod.  5HAinF.133;  12  oz. 
inches  torque.  12  V  Di'.  56  RPM.  1.03  amp. 

$1.5.00  ea. 

Iieneral  Kle4dfi<‘-Type  5B.\10AJ32(';  2T 
volts.  DC;  .5  amps.  8  oz.  inches  torque; 
145  RPM.  shunt  wound;  4  leads,  reversible 
$l2..50eu. 

SENSITIVE  ALTIMETERS 

Pioneer  Sensitive  altimeters. 
0-33,000  ft.  range  .  .  .  cab- 
hrated  In  loO’s  of  feet.  Baro- 
met ric  setting  adjustment.  No 
hook-up  required.  .  $12.95  ea. 

PIONEER  GYRO  FLUX  GATE  AMPLIFIER 

Type  l2076-l-.\,  comidete  with  tubes 

$27..50eu. 

MOTOR  GENERATORS 

<b.E.  MmlH  5IA77AB1.  Input:  115  \olts  D  C.; 
IS  H  P.  motor;  13  amp;  8600  RPM,  shunt 
contact  regulated.  Output:  115  Volts  A.C*. 
60  cycles,  KVA  shunt  self  excited 

$129.00  en. 

M<>-163.  Input:  70  Volts  Di'.  5.4  amps.  1/3 
H  P..  3500  HP.M  Output:  50  Volts  AC,  2.6 
amps.,  ITS  cycles.  3  phase,  .225  KVA 

$79.00  eu. 


SYNCHRONOUS 

SELSYNS 

110  volt.  60  cycle, 
brass  cased,  approx. 
4"  dia.  X  6"  long, 
.Mfg.  by  Diehl  and 
Hendix. 

(Quantities  .\vallable 

RKPKATER.H . 

TRANSMITTERS 


SINE-COSINE  GENERATORS 

(Resolvers) 

IHehl  Type  E4E-43-9  (Single  Phase  Rotor). 
Two  stator  windings  90°  apart,  provides 
two  outputs  equal  to  the  sine  and  cosine 
of  the  angular  rotor  ilisplacemeni  Input 

voltage  115  volts.  400  cycle . $2.5.00  ea. 

IHehl  T>pe  ErK-43-1  same  as  F.IK-43-9 
except  it  supplies  maximum  stator  voltage 
of  220  volts  with  115  volts  applied  to 
rotor . $25.00  Ml. 


ALL  EQUIPMENT  FULLY  GUARANTEED 

Please  enclose  full  amount  with  order 
All  prices  net  FOB  Pasadena,  Calif. 
Prices  subject  to  chonge  without  notice 


Ja/e.< 


356  X  EAST  PASADENA  STATION 


otnfiami 

PASADENA  8.  CAllfORNIA 


370 
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SEARCHLIGHT  SECTION 


NEW  YORK 


% 


EXCHANGE 


S 


RADIO 


TUBE 


ATTENTION  OIL  COMPANT  ENGINEERS  SHIP  SUPPLIERS  USERS  OF  SHORAN 
WE  HAVE  FOR  IMMEDIATE  DELIVERY  TESTED  AND  GUARANTEED  PERFECT,  NEW 

4C28  SPECIAL  PRICE  $35.00 

MICROWAVE  TEST  EQUIPMENT 

TS148/UP 

SPECTRUM  ANALYZER 

Field  type  X  Bond  Spectrum  Analyzer,  Band  B430- 
9580  Megacycles. 

Will  check  Frequency  and  Operation  of  various 
X  Bond  equipment  suck  os  Radar  Magnetrons, 
Klystrons,  TR  Boses.  It  will  also  measure  pulse 
width,  c-w  spectrum  width  and  Q  of  resonant  cav¬ 
ities.  Will  also  check  frequency  of  sigiMl  genera¬ 
tors  in  the  X  bond.  Con  also  be  used  as  frequency 
modulated  Signal  Generator  etc.  Available  new 
complete  with  all  accessories,  in  corrying  case. 

Also  available  of  new  production  TS239A  Syn¬ 
chroscope  and  TS1 47/UP  X  Bond  Signal  Generator. 

Other  test  equipment,  used  checked  out,  surplus. 


TSK1/$E  K  Bond  Spoctrym  Anolyttr 
TS3A/AF  Fro^Moncy  ond  tower  meter 
S  Bond 

RF4A/AP  Phontom  Tortet  S  Bond 
T$10/APN  Altimeter  Test  Set 
T$12/AP  VSWR  Test  Set  ter  X  Bond 
TS13/AP  X  Bond  Sifnol  G^eroter 
TS1S/AP  Flyi  Meter 
TS14/AP  Altimeter  Test  Set 
TS33/AP  X  Bond  Power  ond  Fre^yency 
Meter 

TS34/AP  Western  El.  Synchroscote 


SPECIAL 

Wide  Bond  S  Bond  Sionol  Generoter 
2700/3400MC  Usint  2K41  or  PD  B34S 
Klystron,  Intemol  Covity  Attenvotor, 
Precision  individnolly  coKbroted  Fro* 
qyency  meosyring  Covity.  CW  or  Pots# 
1  Modyloted,  extemolly  or  internally. 


YOU  CAN  REACH  US 
ON  TWX  NYl-3235 

MINIMUM  ORDER 
2S  Dollars 


PHONE  WORTH  4-8262 


TS3S/AP  X  Bond  Signol  Generotor 
TS34/AP  X  Bond  Power  Meter 
TS45/AP  X  Bond  Power  Soyree 
TS47/APR  40-400  MC  Signol  Generotor 
TS40/AP  Froqyency  Meter  400-1000  MC 
TS100  Scope 

TSi02A/AP  Ronge  Colibrotor 
TS110/AP  S  Bond  Echo  Box 
TS12S/AP  X  Bond  Power  Meter 
TS124/AP  Synchroscope 
TS174/AP  Signol  Generotor 


TS17S  Sigisol  Generotor 
TS224  Power  Meter 
TS2S1  Ronge  Collbrator  APN9 
TS270  S  Bond  Echo  Box 

SURPLUS  EQUIPMENT 
APA10  Oscilloscope  ond  ponoromic 
receiver 

APA3B  Ponoromic  Receiver 
APS  3  ond  APS  4  Rodor 
APRSA  Microwove  Receiver 
APT2  Rodor  Jommir»g  Tronsmitter 
APTS  Rodor  Jomming  Tronsmitter 


Large  quontities  of  quartz  crystals  mounted  and  unmounted. 
Crystal  Holders:  FT243.  FT171B  others. 

Quartz  Crystal  Comparators. 

North  American  Phillips  Fluoroscopes  Type  80 

Large  quantity  of  Polystyrene 
beaded  coaxial  Coble 


Cables: 

TELSERSUr 


^UUBERTY  ELECTRONICS.  INC. 


135  LIB  ERTY  ST.,  NEW  Y0RK6,N. 


ftSffnVQT. 

CVCGT 

7BP7 

7C21 

UAM7GT 

UOr7 

UGP7. 

ISC 

ISM 

FG-17 

T-n  1S2S 

24G  3C24. 

2t07 

FG-HA 


rtiA... 

niA... 
tma  .  . 
7MMV 
mcv 
mFv 
7MGV. 
7t7A.  .. 

ms... 

TtCA  . 

tmav. 

71SM... 

rise  .. 

n7A 

72tAY. 

72tMV. 

7nA  . 

7nA 

nSA/B 

724A. 

724M 

mA  . 

72«A 

n$m  .. 

7MA. 

M2 

SM 


OM2 

OBS/VRM 

OC7  Vinos 

OOS'VMISO 

VC.2 

1A3 

iB22 

1B2S 

iB24 

tB2« 

IBH. 

1BS2  . 

2B1S 

1B17 

iBn 

1B42 

tN21B 

SM21C. 

2N22 

1N3] 

1N23A 

1N2SB 

INTO 

1M40 

1NS4  . . . 
1NS5 

INSt 

INM 

1NC3 

2AF1 

2C21/1M2 

2C23  not 

2C7SA 
2CS0  . . 
2CM 
2C43 

2C44 

2CS2 . 

2021  . 

2021W . 

2C2SA . 

2CM . 


S1.20  2CM .  i.M  4C2t 

l.ti  ZJ2t  t.os  sets 

l.is  2J22  7.ts  4C27 

.00  2J2S  14.0$  4J21 

•.SO  2J27  U.0S  4J22 

.0«  2iU  27.M  4J2t 

LOO  2J12  .  27.M  4J2$ 

7.SS  2Jt3  27.Si  4J27 

I.M  2JM  27.S0  4J2t 

1.0$  2JM  .  U0.M  4J20  . 
12.0$  2J40  27.S0  4JM 

t.10  2l4t  02.0$  4Jtl  . 

12.H  2JSS  OO.SO  4Jt2 

U.0$  2JS0  UO.SO  4JtS. 

27.S0  2J01 .  OO.SO  4J41 

12.M  2JU  S2.0S  4JS2 

2  2$  2ia3  ..  7S.M  4X1S0A.. 

22.M  2K2t .  tS.0S  SBFl... 

.00  2K13 . 210.S0  $BF4  . 

1.M  2K00 . OO.SO  $021 

2.20  2KSS...  100.M  $GF1  .. 

1.0$  tA$  .  1.00  UFl 

7.$0  OAOQT.  1.00  UF2  .  . 

7.0$  lAFl  0.0$  $iF$  . 

.to  tB24  .  .  4.0$  $J23 _ 

2.7$  SB20  0.S0  $J20 .... 

.to  IB2$  $.S0  $J20.... 

.M  OBMl  0.0S  $110 

2.00  30F1  1.0$  $M4GY 

O.OS  lOPl  . .  0.0$  tT4  ... 

.00  tC22  •$.$$  OAKS 

.20  1C24/24G  1.S0  SANS 

.10  SC27  2.7$  CASC 

24.$0  tett  0.0$  $AS7G 

•.SO  SC20  12.0S  $BL7GT 

lO.OS  1FP7 .  1.0S  SC21 

1.10  OGFl  t.os  SFtG 

1.0$  SMF7 .  1.2$  fiJ4 

IM  104 . SO  $K4  . 

2.40  tOSGT .  1.M  SLOG  .. 

4.$0  4B24 .  0.0$  OLOGA 

2.0$  4C22/HF1M.  0.0$  OSNtGT. 


YOUR  SURPLUS  WANTED 
W«  Pay  Highest  Prkeol 


40.M  ISOA  . .  •.$$ 

40.M  tSOB  t.M 

1.2$  OnB  .7$ 

1.M  374B  0.0$ 

.0$  S04A  0.0$ 

4.0$  417A  S.S0 

2.2$  44$A  1.10 

t.os  a«B  t.so 

4.S0  4S0TH  1$.M 

S.OS  4nA  .  2.7S 

t.7$  GL4S1  .  .SS 

22.50  GL4UA  .  4.0$ 

1.10  CKS12AX  .  l.Ot 

S.OS  S27  0.0$ 

•.SO  SSI  Q 

1.2S  WL4$0  Q 

3.7$  WLSOO  1$.0$ 

32.0$  WLS31  S.M 

17.N  WLS32  3.10 

24.50  WL6t2  .  10.0$ 

.OS  WLSn  .  20.S0 

1.0$  KU07S  .  ...  ».$0 

4$.$0  700A/B/C/0  U.$0 


VG  SSl/V 
UG  IM/U 
t’G  13$/U 
UC  147  U 
UG  140  U 
UG  140/U 
UG  152  U 
M  150 
M  150A 
MT  413 
UG  414/U 
UG  421  U 
UG  422  U 
UG  421  U 
UG  470  U 
UG  470  U 
I'G  402  U 
UG  401  U 
UG  404  U 
UG  404.  U 
UG  407  U 
UG  401  U 
UG  402  U 
UG  401  U 
UG  404  U 
UG  405  U 
UG  404 'U 
UG  400  U 
UG  501  U 
MX  504 
UG  505  U 
UG  504  L 
UG  507  U 
UG  524  U 
UG  510  U 
UG  .011  U 
UG  512  U 
UG  511  U 
UG  515/ U 
MX  554  U 
UG  557  U 
MX  544  U 
UG  504  U 
UG  425  U 
MX  Oll/U 


WANTED  n«w  w  clean  aiad  claetranlc  taralut. 
PIcoM  lUtc  exact  Saccriptien  af  tha  canditlan 
aaO  OataiU  af  madifkatian.  Includa  lawa^t 
prtaa  la  Of«t  latter. _ 


UG  00  U 
UG  OOA  U 
UG  100  U 
UG  lOOA.  U 
UG  101  U 
UG  lOlA/U 
LG  102  U 
UG  104  U 
UG  107A  U 
UG  107B  U 
UG  105  U 
UG  lOOA  V 
UG  100  U 
UG  lOOA  U 
UG  110  U 
UG  114/U 


SEARCHLIGHT  SECTION 


SAVE  ON  I  TUBES  I  BRAND  NEW  _|  TUBES  r  GUARANTEED  I  TUBES 


Spoclol:  VACUUM  CAPACITORS 
12  mmfd..  20,D0D  V  (7.50 


All  Pricoa  7.0. B.  tea  Aegaloa*  aebloct  to 
chango  without  notice.  Minimum  ordor  $3.00 


J.  S.  H.  SALES  CO. 

Dopt.  E'lS,  7S52  Molroao  Ayo. 

Lm  Angoloa  46,  Californio 


Aroi/obio  tor  inuBodiofo  doiiYory  from  atock. 

Wrifo,  wiro,  pbMio  your  roquiremeata. 

CompJet#  afock  of  "AN''  Conaoefora.  Soad  for  our  buUotiaa  oad  liadaga 
of  all  compoaoBta. 


ACORN  ELECTRONICS  CORP. 


76-E  Vesay  St.  WOrth  4-3270  N«w  York  7,  N.  Y 


SBKial;  VACUUM  CAPACITORS 
SO  Mmfd..  12.000  V.  Sll.SO 


1000*1  et  other  typo*  In  iteck.  Send  m  year 
reauirenenl*. 


PHOTOCDIV  SALES 

417  N.  Foothill  Bird.  SY  Comoro  2-4131 
Fasodona  8,  Calif.  BY  on  1-67S1 

FRtE  24  PACE 

SUMMER  SURPLUS  SALES  CATALOG 


WE  BUY  AND  SELL 
GOVERNMENT  SURPLUS 

electronic  cemponentt,  units,  wire,  etc. 
Tour  Inqulrirt  Invitod 

LAPIROW  BROS. 

1*49  HeRner  St.  Clieinneti  23.  Okie 

KIrky  1213 


AUGUST  SPECIAL  SALE 

2  K25  Klystrons  $22.50  Each 

Pfua  many  othor  aqual  valuoa 
Qttary  «a  an  any  type  Cryatal  DIaOaa  aad  Joa 
tyoa  Tabaa. 

ALLIED  ELECTRONIC  SALES 

130  Liberty  Street.  New  Yarfc  $.  N.  Y. 


Tft*S4A/AP  Sloiied  Hoa  OEMopleta  with  Indi¬ 
cator  A  Carryinc  Caaa  .  Kxc.  PUN* 

TH-lOO  T««t  (WilkMoopa . Ric.  PUN* 

RT.ia/ARC-1 . E*c.  PUN* 

Rlll/APR-SA . Esc,  PUN* 

MaaatiraimnU  (lorp.  Model  S2  Standard  Si«. 

Gan.  20  cy-SOmc . Etc.  PUN* 

Maaauracaanta  Cwp.  Model  BO  Standard  Sif. 

Gan.  2-400inc . Eic.  PON* 

Genera)  Radio  6S0A  Iropadaooa  Bridca .  PUN* 

AimImi  (hn^ltaUw  llawlati  Park  rd  lOORR 

2(K20.000cpe  .  Esc.  $11B.M 

•04LX-1  Siawal  GeMrator  UHP  0-130  me. 

Exa  4M.M 

LM  A  BC-221  Praquanty  Matar  with  cat 

hook  rryatai  and  tubaa . Etc.  $$.$0 

TS-3S2/1)  W«loa  Tael  Hat . Eie.  1S0.M 

rS-ni/DR  PraquaMy  Matar  90-4S0  lac.— 

Coaa plate  with  eryatal.  oaL  boi>k.  6 

11$  Power  Supply . Lika  New  SOAM 

TS-146/I)P  X-Baad  ShumI  Gafiarator...Exe.  PUN* 

TS-34/AP  pEMtab'a  Oao  lowopa . Eie.  1S0.M 

laduatrlal  Circuit  Taatar  Waaloo  Modal  7tS 

!.ika  New  12$.M 

Electroato  Anatyrar  Waalcm  749...  .Lika  New  23$M 

APR-4  Search  Haeaivar .  PUN* 

Taata#  Uoita  Ibr  APR-4  Raoairar .  PUN* 

T-17  Hand  Microphone  with  cord  and 

PL-00  Exc.  4.i0 

T»-ia  AP  X-Baad  Sioal  CaMralta .  PUN* 

llS-2Sa0U0oha..Uaad  $2.»S  New  $.M 

IIS-IS  BDOO  oha..Uaod  1.7$  New  2.2$ 

IIS-33  400  obfB...Uaad  !.$•  New  $.M 

ll8-lS400oluB...Uaod  1.7$  New  2.2$ 

*  PUR— Priea  spoa  raquaat. 

NOTE:  One  of  the  larsaat  and  moat  eomplata  alee- 
troELle  aurplua  atocka  la  tba  eountry.  Wa  hart 
tbouaanda  of  tubaa.  eapodton.  plu<a.  accaaaortaa. 
tmnamluora-raoalfara,  taat  aqulpmaot,  ate.  8«id 
ua  your  raqulramaata. 

TEBM6:  Prtoaa  P.O.B.  Paeadana.  California. 
oo  all  C.O.D.  ordrra.  Cailfomlans,  add  S%  Ralaa 
Tax.  IMeaa  eublect  to  chansa  without  notioa. 


WHOLESALE  ONLY 


ELECTRONIC  COMPONENTS 
AIRCRART  EQUIPMENT 
HYDRAULICS 

RADIO  A  ELECTRONIC  SURPLUS 
1S9SS-*  Srwh  St.  DetreM  9,  MMi. 

Phofia  Tawaiand  •-1401 


August.  1952  — ELECTRONICS 


SEARCHLIGHT  SECTION 


ROTARY’S  VAST  INVENTORY 
KEEPS  PRICES  DOWN  .... 


POTENTIOMETERS 

SINGU  TYM  "J"  AND  “Jl"— 


$95 


100,000  Carbon  Potentiometers  available 
for  Immediote  Delivery. 

Note:  Lock  Nuts  Available  far  Type  “JL”  Petantlem* 
atari  at  IDs  oath. 


Ixplanatlen  of  Topers 

U-lInrot 

A-Audio 

9-ltv«rst  Log 


Ixplanatlen  of  letters 

l.t.-locking  Bxishiog 
A.S. -Added  Shoft 
S  O. -Screw  Driver  Slot 
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SYLVANIA  DIODES 


CARBON  _ 

RESISTORS  - 

Type  EB-'A  Watt,  GB-1  Watt,  HB-2  Watts  ^  ■ 

Va  WATT  ±10%  1  WATT  ±5% 


IN  21A  2.23 
IN  23*  3.73 


UG  CONNECTORS 


ONMS  OHMS  OHMS 

10  2.200  S2.000 

22  2700  100,000 

24  3,000  120,000 

27  3,300  130,000 

33  3,900  180,000 

39  4700  220,000 

47  3,000  270,000 

82  3,600  330,000 

ira  6,800  470,000 


22  3,100  620,000  oHMS  OHMS 

24  7J00  680,000 

27  8,200  1.2  Meg.  “ 

30  13JX)0  1.8  Meg.  " 

47  13,000  27  Meg.  " 

36  18,000  3.  Meg.  J' 

68  22,000  3.3  Meg,  " 


2  WAn±  5*/l 

OHMS  OHX 


270  73,000  7.3  Meg. 


22 

1400 

360,000 

10 

24 

2,000 

4X,000 

13 

43 

2,2X 

470400 

39 

47 

3,000 

560400 

56 

62 

•’7400 

7X400 

82 

100 

1S,000 

1.  AAeg. 

IX 

IX 

X^OOO 

2.2  Meg. 

270 

1M 

62,000 

3.  Meg. 

4X 

2X 

75,000 

5.6  AAeg. 

6X 

UCI2/U  1.00 
UG  13/U  1.00 

UG3I/U  1.00 
UG29/U  1.00 
UG  18/U  1.00 

UG  243/U  1.00 
UG2M/U  1.00 
UG3*1/U  1.00 
UG3A2/U  1.00 
UG  390/U  1 .00 
UG791/U  1.00 


i.ooSim55 

sJn  iVnSS  220,000 

270  1 3,000  1 .2  Meg,  •  bqq  qqq 
330  18,000  1.3A(leg. 

390  22,000  1.8  Meg. 

470  27,000  2.2  Meg.  1  WATT  ±  10% 


680  130,000  13.  Meg. 
820  240,000 


ROTARY 

ELECTRONIC 

SALES 


360  33JX)0  3.3 /Meg. 
680  39,000  4.7  Meg. 
820  47,000 
1,000  36,000 
1,300  68,000 

»/,  WATT  ±  5% 

10  2700  300JX)0 

13  3,900  390fl00 

16  4700  470,000 


680  120,000 

1.300  270,000 

3.300  470,000 

3,900  820,000 

4700  I.  Meg. 
6,800  27  Meg. 

10,000  47  Meg. 

12,000 


2  WATT  ± 

10% 

1.2  AAeg. 
1.6  AAeg. 

22 

470 

12,0X 

27  AAeg. 

47 

6X 

56,0X 

3.  AAeg. 

56 

1,0X 

1X,0X 

3.3  AAeg. 

82 

1,8X 

3904X 

3.6  AAeg. 

IX 

27X 

1.2  Meg. 

47  AAeg. 

IX 

3,9X 

U  AAeg. 

6.2  AAeg. 

2X 

47X 

27  Meg. 

6.8  AAeg. 

3X 

5,6X 

7.5  AAeg. 

390 

6,8X 

8.2  AAeg. 

9.1  AAeg. 

10.  AVeg. 

1,800  130,0 

2700  180,0 
4400  I.Me 
Meg,  11. Ms 


10  Grace  Avenue,  Great  Neck,  N.Y. 
Call  GReat  Neck  2-0902 


ELECTRONICS  — Autfust,  7952 


PRICE  SCHEDULE 


tBM99  m-fVf  IMItllr 
DeWm  Tel.  Hr  Tf^  Hr  Tyge  Hr  T^M 
V»  Watt  10%  .04  .037  .035  .. 

V,  Watt  5%  .00  .075  .07  9 

1  Watt  10%  .04  .055  .05 

1  Waft  5%  .12  .11  .10 

2  Welt  10%  .10  .09  .09 

1  .  2.Won  8%  .24  .22  ..40  .. 


POWER  RHEOSTATS 


150  5.93  89  50 

50  i.fl  89  500 

50  2.81  199  25 


2.53  759  25 

12.49  759  150 

1.98  1999  25 


100  4.98  199  50  2.53  1999  50 

300  8.42  199  100  4.39  1299  225 

100  4.97  125  25  2.23  1299  300 

225  9.58  159  50  2.53  1259  50 

225  9.99  175  25  2.23  1259  150 

25  1.97  185  25  2.23  1599  25 

50  2.53  299  25  2.23  1599  50 

100  4.98  299  100  4.49  1999  50 

25  2.23  299  150  5  94  1899  150 


19  50  2.53  399  150  5.94  3999  25  2.i 

19  too  4.37  359  25  2.25  3999  100  4.< 

12  25  2.23  359  100  4.49  5999  25  2.< 

12  50  2.53  379  25  2.23  5999  50  2.* 

15  25  1.98  378  150  9.59  7599  50  2.* 

15  75  3.99  499  25  2.23  7599  100  5.; 

15  100  4.38  499  75  3.99  19999  50  2.* 

29  50  2.53  599  25  2.23  19999  100  S.i 

22  59  2.53  599  50  2.53  19999  100  5.i 

25  25  2.23  599  75  3.95  15999  25  3.; 

59  25  1.98  599  100  4.59  29999  150  8.: 

59  50  2.53  599  150  5.1$; 

SpecUylType  ShAfc  Required  *‘S"  or  “Knob" 
Special  Prleea  to  Quantity  I’sen. 


LAKGIST  VARIiTIES  OF  NEW 
SURPLUS  AT  LOWEST  PRICES 

•  OIL  CAPACITORS 

LARGE  RECTANGULARS 
SMALL  RECTANGULARS 
BATHTUBS;  TUBULAR 


•  ELECTROLYTIC  FP  CANS 


•  AMPHENOL-CANNON 


•  AN-UG-UHF  CONNECTORS 


•  LORD  SHOCK  MOUNTS 


•  BIRTCHER  Tube  CLAMPS 


•  RESISTORS 


•  FUSEHOLDERS-MOUNTS 


•  INSTRUMENT  KNOBS 


•  MANY  OTHER  ITEMS 


HIGH  POWER  TRANS.  MICA 


6-1  Tyw  > 
.0001  «Lt 
.00011  SkT 
.0002  IkT 


6-2  Typo  6-1  Typo  :  6-4  Typo 

.0001  lOkv  .0001  20k«  .00021  Mk* 

.00011  lOkT  .00011  20kv  .0006  llko 

.0002  10k«  .0004  20kv  .0021  211^ 

.00021  I2k>  .00041  Iik«  OOl  ,20kv 

.0601  10k»  .00047  20k»  .0010  '20kT 

.000371  I0k<r  .0001  20k.  .0071  ,Ilkr 


.01  4kT,.0003  10k.  .00047  20k.  .0010  '20k. 

.032  2kT  .000371  lOk.  .0001  20k.  .0071  ,11k. 

A4  IkT  .OOOO  ik.  .00001  Ik.  .01  >12k. 

.011  1.1k.  .0001  10k.  001  20k.  .03  Ok. 

.00  1.1k.  .00017  10k.  .0011  20k.  .016  Ik. 

JH  l.lk.  .00061  10k.  .00121  Ilk. 

.001  10k.  .01  Ik. 

i.OIl  Ik. 

1.21  I.6k. 

C-O  Typo  #M 

.000111  30k.  I  .001  Mk. 

.0004  Mk.  .03316  2.1k. 

.000133  Mk.  !  .007/llk.-70A/300kc 

full  ratings  and  pricat  upon  raquatf. 
Sppcify  your  traads. 

A.  MOGULL  CO. 

50  West  Broadway  N.  Y.  7,  N.  Y. 
Phone;  WORTH  4-0865 


“PREMIER’’ 

Prime  Source 

for 

•  MANUFACTURERS 
>  JOBBERS  and 

•  EXPORTERS 

TUBES 

Receiving,  Special  Purpose 
and  Picture  Tubes 

PARTS 

All  Types  -  All  Brands  -  Special  Lots 

Critical  tubes  are  always  on  hand  and 
at  the  right  prices  ...  in  quantity. 

Electronic  components  of  all  descrip¬ 
tions  are  availoMo  including  condens¬ 
ers,  resistors,  transformers,  speakers, 
coils,  wire,  antennas,  I.F.'s,  etc.,  and 
television  picture  tubes,  television 
chassis  and  television  cabinets. 

Look  at  these  terrific 

TUBE  BUYS! 


1B3GT 

.57 

6S4  . 

.  .41 

1L4 

.50 

6S8GT 

.  .63 

1R5  .  . 

..  .48 

6SD7GT 

.77 

1S5 

.39 

6SL7GT 

.53 

1T4 

.  .49 

6SN7GT 

.47 

1U4  . 

..  .48 

6T8 

.70 

1U5  .... 

.  .39 

6V6GT 

.40 

3A4  . 

.54 

6W4GT 

.  .40 

3Q4 

.54 

6X4  . 

.  .29 

3S4 

.51 

12AT6  . 

.  .32 

3V4 

.52 

12AT7  .  . 

.  .61 

SU4G 

.36 

12AU6 

.  .37 

5Y3GT 

2S 

12AU7 

.  .47 

6AG5 

.46 

12AV7 

.  .47 

6AK5 

.86 

12AX4GT 

.  .54 

6AL5  ... 

.36 

12AX7 

.  .53 

6AQ5 

.  .41 

12BA6  . 

.  .38 

6AT6  ... 

..  .32 

12BE6 

.  .40 

6AU6  ... 

..  .37 

12SN7GT 

.47 

6AV6 

.37 

19T8 

.70 

6AX4GT 

.54 

25BQ6GT 

.77 

6BA6  ... 

J8 

25L6GT 

.43 

6BC5  ... 

.  .46 

3585  ... 

.41 

6BD6  . 

.41 

35C5  . 

.41 

6BE6 
6BG6G 
6BH6  ... 
6BJ6  . 

.40 
U1 
..  .50 
..  .41 

35L6GT 

35W4 

35Z5GT 

.45 

26 

.31 

6BQ6GT 

..  .77 

SOBS 

.41 

6C4  .... 

..  32 

50CS 

.41 

6CB6  ... 

..  .46 

50L6GT 

.43 

6CD6G  . 

..1.58 

117Z3 

.34 

Wo  Will  Bo  Rhasad  to  Quote  Special  Prices 
for  Largo  Quantity  Purckases. 

Write — Wire — Phono  TODAY! 

PREMIER 

RADIO  TUBE  DIVISION 

Continental  Corporation 
Your  Primp  Source  Since  1936 
547  W.  Randolph  St.  Chicago  6,  III. 
ANdoror  3-1590 


Drastic  Price  Reductiens  cn 

TEST  EQUIPMENT 


TS— 16/APN 
TS— 33/APN 
TS— 36'APN 
TS— 45  APM  3 
TS— 47  APR 
TS— 61/AP 
TS— 69/AP 
TS— 89  AP 
TS— 92/AP 
TS— 100  AP 
TS— 105/TPM-1 
TS— 126'AP 
TS— 131/AP 
TS— 110/AP 
TS— 170/ARN 


TS— 183  U 
TS— 184/AP 
TS— 204/AP 
IE— 17 
IE— 19 
1—56 
1— 72  J 
1—222 
8C— 376  H 
BE— 67 
710A  UHF 
Sig.  Gen. 
Model  83  CEC 
Sig.  Gen. 


TS-34  SYNCHROSCOPE 
SPARE  PARTS 

•  Power  Tronstormer  KS-921S 
e  Retard  Coil  KS-92M 

•  Input  Tronstormer  D-1666SI 

•  Network  D-1684S5 


SAVE  ON  TUBES 

715A  $5.95  .I29B  10.91 

.626  79c  .132  S.Si 

4  for  3  00  t32A  9.51 

.2AP1  9.50  113  5.4' 

529  8  95 


MISC.  EQUIPMENT 

Priced  for  QUICK  Sole! 
AN/PPN-1 
AN/PPN-2 
TA-2J-24 

SCR-610  with  brand  new  spore  ports 
SCR-2t4 

MAB  Wotkie  Tolkies 
BC-949A  Ronge  Calibrotors 
BC-736-B  Interforence  Reducers 
BC-97IA  Torget  Tronimitters 
BC-1202A  Coupling  Heods 
BC-HStA  Target  Transmitters 
C33A/APSIS  Control  Boies 
JB-I7A  Radar  Junction  Boi  ond  Coble 
Assembly 

Wilcoi  Model  602A  VHF  Receiver 


RA-34 
AC  SUPPLY 

for  BC-191 
Tronsmittcr 
110  V.  60-cycle  in¬ 
put;  Output  1,000 


RII1/APR-5A 

RECEIVIR5 

WRITE  FOR 
COMPLETE 
INFORMATION 


METER 

FREQUENCY 


44  to  52  eyelet  end 
ether  diol,  14  te  62 
eyelet.  121  voitt.  Ei- 
cellent  eondltltn. 
Syetlall  $7.61 


TU6/APT-SA 

TRAN$MITTER$ 

WRITE  FOR 
COMPLETE 
INFORMATION 


merehMdlec  wkicct  to  prier  telo. 


ALVARADIO  SUPPLY  CO. 


4665  Melrose  Ave. 

Dept.  E.10 

Lps  Aneeles  24, 

Colifomki 

Aifouit,  i952  — ELECTRONICS 


ISc  S1.3t 
UQ17S  U  U-IF 
ftS-IAC  %.AJ 

H3-1AP  .it 

H^IK  I.M 

Hi-IH  .li 

H3-IHP  .it 

M3-1J  .75 

53-lR  .4t 

H3-1RTY  .45 

K3-1SP  .5t 

83-lSP.V  .55 

83-lT  l.it 

83-2AP  1.55 

53-2J  i.lf 

53-2R  l.7t 

83~22aP  |.4« 

53-22R  .M 

g3-228P  .5t 

A.V158  .15 

A.V186  .15 

K3-1P  l.M 

Ua-13  U  l.7t 

UO-21  V  .55 

r<J-2IB  IT  I.i5 


m  7U 
5i>lAF  li-U 
rU-22.  U  l.it 

t  <J-22A  V  1.45 
r<l-22B  V  1.45 
lHJ-23  C  l.it 

i*<;-23B  r  1.5# 
r(K23('  V  1.5# 
VG-24«L'  l.M 
r<i-251’  1.35 

r<>-27/r  i.i# 
1’1}-27B  U  3.45 
1(^30  r  i.3# 

\\'^57  V  2.3# 

I  0-67B  I-  i.i# 
r  .5# 
L'CJ-5HA  V  1.15 
ru~5»5  U  i.iS 
rO-H5  r  1.75 

r<j-H7  r  1.4# 

r  I.I# 
V  1.35 
1’0-I02  r  .5# 
UO-103/i:  .4# 

UO-104  U  1.4# 


50-235  NOOO 

uo~io«  t;  .13 
VO-167  U  5.7# 
1’0~175  V  .15 
VO-176  V  .15 
VO-IM  U  1.35 
V(J-2<)I  i.i5 

l'0-224  V  I.i# 
VO- 265  V  i.45 
VO  26()  V  I.i# 
VO-21ll>  V  1.2# 
VO-  m  V  2.55 
VO-4W  U  1.25 
V(i-625  V  1.35 
(•W-123\  r  .5# 

M-35N  1.3# 

M  35#  .3# 

P025H  .75 

PL-25#  .5# 

Pt^25#\  .55 

PL274  1.2# 

rM>-23#  .4# 


USED 

EXCELLENT 


POSTAGE  STAMP  MICAS 

mraf  mmf  mnif  mint  mmf  mnif  mmf  mM  mfd 

10  3#  62  120  240  400  750  .001625  .0044 

2r»  40  70  125  250  430  HOO  <)02  .006 

22  43  75  1.50  270  470  K20  .0027  .0062 

23  47  SO  160  300  5(M>  #10  .0033  0065 

24  .V)  H2  175  330  510  .<Nn  0035  .0068 

25  51  #0  IMO  360  5H«)  0012  0036  (1042 

26  .VI  KNl  200  370  6(M1  .0013  .  004  .01 

83  60  no  220  390  6.V1  .00136 

680  .0015 

Pric#  Sch^dul# 

7  mmf  !«*  vi»  mmf.  .  54 

.061  iJimf  !«•  .<'6I62.’>  .  t« 

.(MI2  niOl  tu  .(H*s2  intd  . I5« 

.01  biM  .  . 284 


SILVER  MICAS 

mml  mm!  mmf  mmt  mmf  mmf  mfd  mfd  mfd 
10  40  82  155  270  470  .0011  (1024  003# 

18  .V)  100  170  360  500  .0013  (1025  .004 

22  51  11(1  ISO  370  510  .0015  (H127  (M)5 

23  56  115  208  390  525  .(K116  002K2  0051 

24  60  120  225  400  560  (101625  (102H26  0056 

27  62  125  240  410  570  0018  (103  006 

30  66  1.10  250  430  680  0022  0033  (MI68 

39  68  135  255  700  0023  0082 

75  150  260  . 

PrIc#  Schtdvl# 

8  mmf  lo  sOO  mfd.  ...  . 104 

iHili  mfd  to  .(m2  mid  20; 

»Hi2  mid  to  .0081  mfd  .  50‘ 


Price 


R0  5V*  $14#.9#  R(122AV _  3. 

H(i6V  1H#.9#  K(1  24  V .  I 

R(i  7  V*  85.9#  H(t  26  V  . . .  < 

R(1  8  V*  I##.##  H(i  29  V* 

Rn  9  V*  2S#.#9  K(>  34  L  .  . 

H(l9A  r  275.99  RCi  35  V  .  • 

HO  10  V  24#.##  K0  41  V« 

Ron  V*  19#.99  K(i  54A  V 

RO  12  V  .  24#.99  HO  55  U* 

RO  13  V*  2U.9#  R057  1T* 

RO  17iV  45#.##  H05HV* 

RO  18  V  ##•.#•  HO  58 A  U 

RO  19  I'  I25#.99  KO  59  V*. 

RO  20  V  I45#.9#  R0  62  V* 

RO  21  V  229  9#  RO  77  V* 

RO  22  U*  15#.9# 

Add  25^  for  order*  leas  th*n  500  feet 
*  No  mlr.liimm  order-  otbers  l.Vi'  minimum. 
Vornlor  Dial  ar  0r««  From  BC-221  Eithor  Unit  .. 


SEARCHLIGHT  SECTION 


•  Weston  •  Simpson 
•  Sensitive  Research,  Etc. 

Lcdco  sfocki  a  complete  line  of  precision 
portable  and  switchboard  shunts  os  well 
os  o  variety  of  factory  reconditioned  lab 
test  equipment  of  the  General  Rodio, 
Leeds  and  Northrup,  Rubicon  and  Weston 
caliber. 

Ledco's  new,  modern,  U.  S.  Air  Force  op- 
proved  standard  laboratory  with  its  highly 
skilled  personnel  has  complete  facilities 
for  designing,  colibroting,  scaling  and 
repairing  panel  meters,  lob  stondords  ond 
special  test  equipment  to  your  most  exoct- 
ing  requirements. 

Stock  panel  meters  converted  and  re¬ 
scaled  to  your  specificotions. 

Let  Us  Know  Your  Requirements 

Send  for  brochure  of  facilities  on 
your  company  letterhead. 

LEDCOp  INC. 

380  Great  Neck  Road 
Great  Neck,  L.  I.,  N.  Y. 
Phones:  Great  Neck  2-0081,  0082 


PANEL  METERS 


LAB  AND  PORTABLE  STANDARDS 
TEST  EQUIPMENT  AND  SHUNTS 


FOR  SALE! 


39  UNITS  BC957A  RADAR  INDICATOR 

UNUSED 


^  TIME  DELAY  RELAY 

RavthaM  CPX  24166 
I  Min.  Delay.  IIS  V..  6#  Cycl* 

■  2*4  Nnrotid  nvyrUiig  timr  4prtn<  murn  • 

Micro  quitch  (Mintact.  |H.\  •  Hold*  UN  a* 
I  **  power  1*  appll»*tl  •  Kully  • 

ONLY  . ^.50 

MAIN  TUNING  CONDENSER  POR  BC  221 

INCLUDING  GEAH  DRIVE 
ALLEN  D.  CARDWELL 


COAXIAL  CABLE  CONNECTORS 


GEAR  ASSORTMENT 

(HI  qmall  g.*arH.  M<mi  arc  «4ainlcqw  -U'cl  or  hra*-*. 

:&pctiiiHntcr'<<  dream!  . Only  $6.f0 

TYPE  "J"  POTENTIOMETERS 

KMI  SS*  1.500  1  4HH.  I5K  14  I  20I)K  R.S.* 

150  S  S.  2.000  I  4  25K  S.N.  I  25UK  5/8 

300  8..-*  •  2.500  N  8.  7(»K  H  A.  2.V)K  S.8.* 

40U  N  3.000  3  8  HOK  8.8.  500K  Sil.* 

.VHl  1  4  4.000  3  8  lOOK  7  16  lMe«  A.A. 

.00(1  3  H  5.000  3,  4*  lOOK  8  8.* 

.000  1  4  lOK  5  8  200K  5  8 

'  Split  Locking  Buthlng  $1.50  EACH 
AN  C#nfi#ctioiv— Immediot#  S#rYk# 

Pkofi#  Writ#  Wh9  Yoor  N##ds 


NEW  COAXIAL  CABLES 

Price  per 
l.9#9  Ft. 


RELIANCE 


jm_  UNIVERSAL 
^■BUP  ALUMINUM 

y«"  hole  «  W"  0-D- 

IVi"  leng  854 

PRECISION  RESISTORS — Va  WATT — 30# 

10  48  12.32  14  98  62  64  147  5  70 


PRECISION  RESISTORS— Vi  WATT— 3S# 

.25  11.1  75  400  6.500  16.000  36.000 

334  13  15  H7  723.1  7.0(N)  16.700  37.000 

444  13.3  97.8  855  7.300  17.000  45.000 

.502  16  125  #70  7.500  20.150  47.UU0 

.557  25  178  1.500  8.000  21.300  50,000 

.627  44.73  179.5  2.500  H.500  25.0tl0  56.000 

76  45  IHO  2.850  8.N(N1  3U.OUO  59,000 

1  00  46  200  3.995  lO.INHl  32.700  59.905 

l.Ol  52  210  4.000  13,000  32,888  68.000 

153  45  1  236  4,2h5  14.825  33.UM1  79.012 

2  04  60  240  4.451  15.000  33.3(M1  1(10.000 

3  25  61  260  5.714  15.7.V)  35.888  IHO.UUO 

5  26  65  270  5.900  15.755 

5  89  66.6  290  15.810 

69  298.3  « 

PRECISION  RESISTORS — 1  WATT— 43# 

.1  2  .58  15  60  425  7.(HH)  55,000 

It  26  IH  125  1.530  8.250  56.000 

.2  2  66  28  250  2.2.V)  9.000  65.000 

861  3  I  30  270  3.300  lO.(MM)  68.000 

1.01  3  39  38  312  5,221  12,000  70.000 

1,166  4  29  45  5  420  12.420  84.000 

2.55  5  21  54  25  50.000 

PRECISION  RESISTORS— 1  WATT— 40# 

lOO.(KH)  149.5(M1  270.0(M)  348.000  590.000 

105.000  150. OU)  296.000  399,(8)0  600.000 

120.000  166.100  310.000  413.000  645,000 

128.(8)0  240.000  320.000  620.000  650.000 

130.000  260,000  522,000  700.000 

132.000 

MEGOHM  1  WATT— 1%— $1.50— 5%— 40# 
PRECISION  RESISTORV-2  WATT— 75# 

4.385  5,000  6.000  10.000  19.917 

Minimaai  Ordar*  S3 . All  ardar*  f.a.k,  PHILA.  PA. 


MERCHANDIZING 


Arch  St.  Car.  Craskey  Phiia.  3,  Pa.  Telephone  RIttenhouse  6-4927 


ELECTRONICS  — yfuguit,  f952 


375 


SEARCHLIGHT  SECTION 


MD4/APS2 

M1)6/APH3 

MI)22/UPN2 

Ml>38/APQ13 


RC-224 
R02M 
RTS4/ APSIS 
T-«5/ APT-6 


BC-1265 


For  m6Murln«  flux  between  mMnet  pole*. 

Hm  two  meter*  In  aerlei  with  m  potentiometer  nnd 
bnttery  for  power  eupply.  Rnimo:  SOO'4000  Onom 


AROl 

ARC-S 

Br-i/ARR-S 


PB-126AX 
R-9  APN-4 
S40-6fl0  MC.  New 
complete _ 


SCR-623 

TA2J-24 

7SS-D 


TRY  WELLS 


ikM 


FOR  ELECTRONIC  COMPONENTS 

We  offer  immediaie  delivery  from  our  vast 
stock  of  more  than  25,000  items — all 
standard  make,  carefully  inspected  and 
fully  guaranteed.  Our  prices  are  below 
market. 

Always  Check  Wells’  Stock  First! 

Quotations  and  quantities  available  will 
be  given  immediately  upon  request. 

ADEl  ClAMPS 
ANTENNAS 

fcifvlotors.  Most  Soctiofis  « 

^  BINDING  POSTS  -  If 
BLOWERS 

CABLE  ASSEMBLIES  Ur  ? 
CHOKES 
COILS 

CONDENSERS 

Oil  filM,  Bathtub,  Hooring  Aid,  Transmitting 
Micas,  Silvisr  Micas,  Ctromic,  Variobla,  Trimmar 
CRYSTALS 

DYNAMOTORS  &  BRUSHES 
FILTERS 

FUSES  A  MOUNTINGS 
GENERATORS 

GROUND  RODS  .£r<v 

HEADSETS  jWliA 

LORD  MOUNTS 
LUGS 

MOTORS  &  BRUSHES 
PLUGS 
RECTIFIERS 

Salanium,  Coppar  Onidt,  M»i»r,  Died* 
RESISTORS— All  Typat 
SELSYNS 
SOCKETS 
SWITCHES 

Aircraft,  Micro,  Switchatfai,  Toggle 
^  TIMERS 

jBJ  TUBING— FlevAl* 

TUNING  SHAFTS 
TRANSFORMERS— All  Typai 
VIBRATORS 
WALKIE  TALKIES 

Available  Now! 

A  coiTipIete  signal  corps  stock  number 
listing  of  items  in  our  stock.  Write  for  list¬ 
ing  No.  SG-200.  (For  government  agencies 
and  contractors  only.) 

Manufacturers  and  distributors — write  (or 
Radio-Electronics  Catalog  No.  H  501. 

Write,  Wire,  Phone  Your  Requirements 

ail  phones:  SEeley  8-4143 


Fortnerly 

C0UIM8U  ELECniONGS  IID. 

of  N.  Hollywood  and 

ARROW  SALES.  INC. 

of  Chicogo 


F0RTA8LE  RAPAR 

Model  8Q.  12  cm.  Uied  oo  mmll  ship*.  Has  PPI 
Inilii-ator.  Maximum  ranee  20  milca.  1  Kw.  out¬ 
put.  Operates  from  110  VAC.  60  cpa.  Price  On 
Request.  _ _ 

NEW  HEADSETS  A  HANDSETS 

HH-S8  TH-IS-C 

HS-U  B8-6S  B8-lt 

RADAR 

AP^  Complete  Radar  K01841FF 


TEST  EQUIPMENT 

ConiFl«f«  Ui»«I 

DuMont  224-A*Oacllloeeope 
1-77  Hlckok  Tube  Checker 
1-208  KM  HIfnal  Oenerator 
RPC  Model  M4  Multimeter 
Kerrte  Mlcrorolter  Mod.  18-C 
HewleU  Packard  #200-C 


lE-M  TH64  AP  T8l7fl/UP 

1-122  T836  AP  T8183^UP 

1-13V  T861/AP  T8164A/AP 

1-146  T8«2'AP  T8204/AP 

1-212  T889  TH251 

1-222  T»»2  I  TS3ilA/UF 

TS8/AP  T8100/AP  TH323/UP 

T810A/APN  TSlll/CP  Baitfe  Callbfatof 

T812/AP  T8l2fl  1-1^ 

T816/APN  TS127/U  TS-368/U 

T819/APQ  T8131 

VHP  FREQUENCY  METER 

Complete.  crysUl  couiroUed.  with  110/^  FAC  iO 
cycle  power  supply.  5  channels.  Freq.  ranae: 
100>166  MC.  Mounts  In  standard  rack,  vilth  dla- 
gram.  less  crystals.  NEW  .  .  .  Price  on  Bkoaet. 

AN/ ART-1 3  PARTS 

Part  #  Item 

664916  Barometrte  Switch 

666027  4-Plle  Ceramic.  Variable  Cap. 

K789044a  6-PUe  Ceramic.  Variable  Cap. 

664606  4  Ceotralab-Type  843-006^^ 

Aawmbly 

RA-38  RECTIFIER 

Rl|b  TOltafe  power  supply.  Used  with  ground  radar 
aet.  New.  Price  on  request. 


BM  W.  CHKACO  AVI.,  DEFT.  SL.CNKAC0  71,  lit 


FLUX  METER 


CM.  KKW.  Price  On  Requew. 


DIRECTION  FINDER  KIT 

Complete  kit  to  make  any  reeelver  (freq.  range: 
M)0-1750  Kc.)  a  complete  Dlrectloo  Finder  Set. 
This  Ut  coEiHlHts  of:  M.N-20  Lmp.  Loop-I^Ke* 
ealver  TransnilsKion  Line.  MN-52  Loop  t'ontrol  with 
860*  axlmuth  dial  and  shaft.  New.  $I7.M 

RECEIVERS— TRANSMITTERS 

APR-*  ID-«/APN-«  Rxg 


RA-S2  RECTIFIER 

Tranatat  controlled  to  produce  high  voltage  DC 
from  110  VAC  00  cycle  source.  Up  to  11,500  VI)C 
9  50  W.  Metered  high  voltage  (0-18  KVl  and 
curroit  . 174.60 

MISCELLANEOUS 

MINE  DETECTOR:  8CR-62S  for  prospecting,  min¬ 
ing.  etc.  NEW . S99.S6 

LP-21  LOOPS:  Mod.  LM.  AM.  A.  Excel  omd. 

•  NOTH;  WE  HAVE  ONE  OF  THE  LARGEST, 

•  MOST  CfIMPLETE  INVENTORIES  OF  6IIL1- 

•  TARY  ELECTRONICS  LN  THE  U.  8.  CALL 

•  OR  WRITE  TODAY.  SEND  FOR  FREE 

•  CATALOGUE. 

ARROW  SALES.  INC. 

7440  VAKNA  AVE. 

N.  HOLLYWOOD,  CALIF. 

SUnMt  S.7I1*  STontoy  74005 

0*1*  odOrMi;  ARROWSALU 
(Sm  Arrow  Salts  Inc.  od  Fogt  352) 


AL  ATTENTION 

BUYERS  OF 

-SCL  ELECTRONIC 

EQUIPMENT 

1,  ^H|r  Here  is  Your  One 
Complete  Dependoble 
Source  for  All  of  Your 
Electronics  Needs 
RECEIVING  TURES 

0Z4  (AIM  6SC7  7F7  11SK7GT 

IU4  eena  (sntot  tys  itsqtqt 

IS4  SBEf  trs  1UT7  2SLIOT 

SV4G  6CBe  IW4QT  I2AV7  S6W4 

aAB4  eBK7  7A4/XXL  12BA7  UZSQT 

UC7  (FS  7AS  ITBFI  MBS 

MH6  «M  7B«  12H«  tOLBOT 

US7G  M.6Q  TO  I2$H7  7S 

TRAHSMITTING  AND  SPECIAL 
PURPOSE  TUBES 

3C45  304TH  t32A  SOI 

5R4GY  723A/B  846  6821 

BANS  8C7  854  8(ISI 

lOOTH  813  967  8002 

211  829B  668  8001 


BRAND  NEW  COAXIAL  CABLE 

Mooting  Jon-C-ITA  Specif Icotioiu 


RG-II/U  107.90  per  M  Feel 
RG-Sf/U  59.60  per  M  Feet 


300  OHM  Lead  Wire  70  Mil  Webbing 
519.00  per  M  Feet 

JK26  Jocks— 39«  so.  SOO  MMFD  Voll  DCW 
TV  High  Voltage  Condensers — lie  eo. 
CenlroloD  TVI-SOI — One  end  threoded,  ether 

end  ploin  stud . 32c 

Ccntralob  TV3-S0I — One  end  threaded,  other 
end  settw  terminol . 32p 

LET  US  KNOW  ALL  YOUR 
ELECTRONIC  NEEDS 
Write  -  Wire  -  Phone  Far  Prices 

^lutmU  ^xftMuu 

D6pt.  ECp  225  N.  WobMh  Avgnug 
Chicofo  Ip  llllfiol* 

Cgblc  Address  "ELEXPEDITE"  •  TWX  CG1$10 


SELENIUM  RECTIFIERS 

FULL-WAVE  BRIDGE  TYPES 


•  LM-U  Mad.  Fraq.  Matar .  Sl$6.99 

•  LM-U  Mad.  Fraq.  Matar  W /Spar#,  nd  AC 

Pawar  6>ippl»  m9.69 


SEE  BACK  ISSUES  FOR 
I  IIKNX  REAL  VALUES.  WRITE 
R  Wbd#  ON  TYPES  NOT  LISTED 

1N2S.A - 62.4#  S64.TL..  ..  7.9S|SM . 1.96 

1NS4 .  .6$  6C4 .  .46  M7/S97-A..  1.66 

OA2  . 96  6AJS  .  1.26  811  .  9.96 

OB2 .  1.99  6AK6 . 79  9n-A(GE).  1.26 


I64>TM....  7.76  HT-A . 66  6664 .  1.76 

Tarmi:  FOB-NYC— 28%  Dagatlt  with  ardar— ar 
•and  fall  ramlttauM  ta  tava  COO  ehargaa— Ratad 
FirMB  (D.4B.)  Nat  16  6ay»  —  All  marehandlBa 
luaraataad. 


I  R  iHECfBOmfS  C0R«  ■ 

136  LIBERTY  STREET  •  NEW  YORK  6.  N.  V. 
Phaaa:  RCetar  2-2663 
Cakla:  Bairylaat.  N.  Y. 
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TERMS;  MIhIihiiib  •rSar  IS.It  —  MMI 
•rS«r»  SII^S^AH  fclMt  F.O-B- 

Bwtiw.  Mam.  SmiS  M.O.  m  tliMS. 
SSiMlH  eharfM  MNt  C.0.0.  n%  U- 
9tn  rt««lrM  whh  Ml  C.O.D.  ArSMv. 


1608.. 

1616.. 

1619.. 

1695.. 

1686.. 

1659.. 

1636.. 
1645  . 

1851.. 

5051.. 

7193.. 

toil.. 

8015.. 
801 3A 

8051.. 
8055A 

9001.. 

9005.. 

9003.. 

9004.. 

9005.. 

9006.. 


SEARCHLIGHT  SECTION 


WIRE-CABLE  TCBES  PARTS 


CORDAGE  pr 

CO-122  3  conductor  oacb  #22  AWG  aooprono  Jz*. 
lockot  350'  lonqtht 

CO-127  tiaqlo  #U  AWG  broidod  and  tinaod 
coppor  braid  thiold 

MULTI-CONDUCTOR  Tn 

2  condudOT  AWG  It  7  conductor  AWG  U  «•< 
7  conductor  AWG  14  It  conductor  AWG  It  CM 

14  conductor  AWG  It  t  conductor  AWG  20  - 

11  conductor  nhioldod  10  conductor  AWG  It 

AWG  20  ,  22  conductor  AWG  It 

2  conductor  AWG  It '  fxi/i 

2  conductor  cUoldod  AWG  10  jBrt 

ARMOUR  7C4/i 

DBlA-23  DHTA-IOO  nUA-4  loY.. 

SINGLE  CONDUCTOR  AWG  10 

•hlnldnd  eobln  with  t•rmincd  lug  noch  nnd 
100'  and  ISO'  Ungths 
WIRE 

AWG  18  coppnrwnld  tisa. 

AWG  28  tinnnd  ooppnr  MlA. 

RMistoncn  wlm  AWG  32 

AWG  22  with  nylon  coro  plastic  insulation  | 

LINEAR  WIRE  WOUND  .4  ] 

POTENTIOMETERS  5 

10  Oba  SS  Watt  S.M  ISOOOOba  2S  Wail  $1.7S  -25 

15  25  .tS  20000  25  2.lt  1  1 

20  25  .05  6  SO  1.M  f 

25  25  .05  ISO  /•witch  SO  2.15  i  « 

SO  2S  .55  200w/awitck  SO  2.15 

100  2S  .95  10000  SO  2.95  > 

200  25  1.29  IS  75  2.95 

550  25  1.29  .  5  Mas  I'skafl  145 

SOO  25  1.29  200.000  1/5SD  AB**J**  149  .  .. 

1000  2S  LJ8  200  1/9  8D  AB  149 

SPECIALS  HP 

80-88  Crystal  in  Holdor  $2.50 

Balloon  with  Hydrogen  Generator  $2.50  1 

300  Feet  Aerial  Wire  $2.00  24" 

Box  Kite  17"  x  17"  x  38"  $2.25  DC. 


w./.n»u.Au.  «cu.  .n.i.nwcuiT  TIME  DELAY  SWITCHES 

MICROWAVE  TEST  EQUIPMENT  1  Minut.  us  VAC  to  cyel.  Enc.  tn  Wotnr- 
10  CM  echo  box  CABV  14ABA-1  ol  OBUj3r  prool  Metal  Case  Hew  $5.25 
frequency  range  2880  MC  —  3170  MCS.  3  Micro  Switches  Coatoet  at  4041-42  Sscond 
Direct  reading  micrometer  head.  Ring  Time  Delay  110  VAC  Motor  New  $4.50 
prediction  scale  plus  8%  to  minus  8%  Thermo  Switch  50^  to  300*  F  115  VAC  •  8A 

Type  "N"  input.  Resononce  indicator  230  VAC  #  5A 

meter.  With  accessories,  spares  and  10  Breaks  Coatoet  with  Increase  In  Teaipera- 
CM  directional  coupler.  Brand  New  ture  New  $1.35 

- — — -  CONTACTORS 

TUBES  DP8T  115  VAC  80  cycle  15  Amp  De-Xon  line 

!C54  .  58.15  903  .  ...  51.75  CEQ-72 .. .  51.15  Starter  West  agho.se  $845 

-  99|92«  .  .95CK-79  .  ..  4.25  DPST  115  VAC  "AB"  #700  $545 

99i9M  49CRP-72..  1.15  BBI  AYC 

75  931A  445  KI149  35  MBinM  I  9 

75  9$$..  49  HY-eis  !!  129  12  VDC  DPST  Allied  Control  Box  $2.... $143 

45  9S7  49  BRR.72.  LIS  24  VDC  DPDT  AUiod  Control  B)$D30. ..  .$1.45 

JsckISt  STbp?  ••  a:*?  *4  VDC  3PDT  t  Amp . tlJO 

M  I.M  H  tn  110  VAC  DPST  1  Amp  Contocta  Strulh.n 

M  its  ISiKc"  .n  Dann  CKA  It70 . t3.45 

N  20SI .  I.IS  IBXiT . n  113  VAC  DPST  Stiulh.n  Dunn  CXA  2t97  t3JS 

fS  li” .  .  S  JM..; . J!  330  VDC  DPDT  Sltulh.r*  Dunn  CK  3133  .  .14  JO 

«SSii  •«  230  V  50  cyeU  DPDT  C.E.  13HGA11A3.  $4.00 

44^  ;U  ROLLER  INDUCTANCE  COIL  0-15 

-  MH  WITH  VERNIER  ADJUSTMENT 

LTAGE  FILTER  CHOKES  Coll  is  wound  on  coromlc  fonn  SW  long. 
Amp  DC  3  ohms  1330  HMS  to  <“«'•  <1'1y?  w'*  H"  shall. 

Thrso  position  switch  for  Yomior  oporation 

Smp  j  ohm  20,000  Tost.  How. 

Amp  DC  3J  ohm  GEttC4St.  METERS 

Portable  0-23  Amps  AC  Wsslon  #433  Brand 
Amp  DC  34J)00  VDC  GE  Y34tA.  Nsw  137 JO 

Switch  Boord  Panel  0-100  Ampe  DC  Weston 
'  —  . . .  ^$8  with  100  Amp  Shunt  Broad  New 

SPECIAL  <24.83 

G-12  Motor.  Constant  Spesd.  27  EQUIPMENT 

»mor  controUod  3800  RPM  1/30  Walkio-Talkies  2.3-44  MC 
I.  Broad  New,  $13.85.  MN-38Y  Beadix  Compose  RocoItm 

.  n..»-n..A.t  A  BC-733  Glide  Path  Beceieer 
ROTATING  ANTENNA  DAB-$— Direction  Fiador 


insulation  HI  VOLTAGE  FILTER  CHOKES 

HD  .4  HY  4.3  Amp  DC  3  ohms  1330  HMS  to 

ground.  New. 

25  Wail  51.79  -25  HY  4  Amp  4  ohm  20.000  Tost.  Now. 

25  2.99  1  HY  34  Amp  DC  34  ohm  GE88G458. 

SO  1.99  New. 

H  J-J!  1.7-3  HY  2  Amp  DC  34JOO  VDC  GE  Y34SA. 

»  tis  "«• 

7S  3.M  '  -  .  .  —  . . . 

il-J-  Lss  SPECIAL 

AB**J**  149  Bodine  NSHG-12  Motor.  Constant  Spesd.  27 

VDC  governor  controUod  3800  RPM  1/30 
HP  5  Amp.  Brand  New.  $13.85. 

>r$240  10  CM  ROTATING  ANTENNA 


24"  Parabola  in  turret  380*  span  at  12  RPM  RDF  Receiver  Equipment  2M450  KC  Fixed 


'  X  38"  $2.25  DC.  motor  control  and  revorsing  switch  Now  Tunod 

SWITCHES  -  BATHTUB  •  OIL  EIUED  •  MICA  CONDENSERS  -  POTENTIOMETERS.  SEND  FOR  CATALOG 


COMET  ELECTRONIC  SALES  CO. 

22  Washington  St.  Tel.  BEacon  2-7863  Brighton  35,  Moss. 


FOR 

EMERGENCY 
ELECTRONIC  TUBES 
CONTACT 

T.  R.  LOWENTHAL  CO. 

•laclroftic  compofioiiH 
TecAnteel  ffedie  Since  1918 
1205  West  Sherwln  Ave.  Chlcoge  28,  III 
Phene:  Regeft  Perk  4-0784 


ON  OUR 


ANNUAL  CLEARANCE 

ENTIRE  STOCKS  OF  BRAND  NEW,  GUARANTEED  TUBES 


OAS . 

.89 

8C43 . 

14.95 

1  4j4t/7CCA  17.50 

5D«1.... 

84.00 

33tA . 

0A3,VR75 

1.C4 

SC44 . 

.75 

!  5AP1 . 

3.49 

|)PL5.... 

4S.C0 

35CB . 

CBS . 

1.C5 

8J88 . 

7.50 

SC30,CSb. 

3  75 

FGttA 

3.49 

353 A . 

CB3,VR90 

1.C5 

8J86 . 

1995 

5FP7 . 

3-95] 

VT«0... 

.75 

357A . 

CC3,VR105 

1.10 

7JS7 . 

19.95 

C5B . 

3.75  1 

V19S  .  . 

75.C0 

37lB . 

CD3,VR150 

.85 

8J39 . 

19.50 

COA . 

5.75 

HV114B 

.65 

388 A . 

IBSS . 

8C9 

2J40 . 

89.50 

eAR5.... 

.85 

V11S7. . 

1.75 

394 A . 

1BS6 . 

8  85 

7J«1 . 

39.50 

(MIC . 

.45 

tC5B.... 

1.49 

41 7A . 

tES7 .  14J0 

8J68  . 

89.95 

7tP5 . 

14.95 

811 - 

.65 

4501H _ 

1B» . 

8  45 

SV3G . 

.75 

X4 . 

.35 

sit  CE. 

1.75 

530.. _ 

1B36 . 

7.50 

sxs . 

.49 

7E5 . 

.39 

St7C  ... 

6.95 

531 . 

1B56 .  S4J0 

3B7  1S91.. 

.30 

icy . 

.39 

S5CTH. . 

18.95 

533 . 

ELtC . 

8.49 

3BS7 . 

8.49 

1SA6 . 

.49 

S5C1L... 

16.95 

559 . 

IDSGT... 

.59  1 

X74 . 

1.49 

S4G . 

1.49 

S57B.... 

9.95 

HYOIS... 

1L4 . 

.5^ 

3C78 . 

4.95 

PK34 . 

.39 

St5A  . 

4.95 

7CCA . 

1R4,1W4.. 

.69  1 

3CP1/S1... 

1.49 

45  ScKiil.. 

.89 

88eA... 

6.95 

7C1A . 

1T4 . 

.59 

3DP1 . 

3.95 

fGl7 . 

4.50 

3041H.  . 

7.50 

7C8A _ 

8C91/1648 

.44 

3C6/1S99. 

.35 

CRP7* . 

1.C0 

3041L  . 

8.75 

703 A . 

SCSS/7193 

.89 

.  3DS3 . 

4.75 

PK7S . 

1.C0 : 

;  307A . . 

3.50 

7C4A . 

8C86A .... 

.15 

;  3fP7 . 

1.75 

CKP73 . 

1.C0 

316A.. 

.49 

7C5A  . 

7C34,RK34 

.39 

,  304 . 

.59 

PK73 . 

ICO 

3SeA... 

.  7.95 

7c<Ay-Dy 

8C40 . 

8.49 

1  46St . 

8.95 

1  RK75 . 

3.50 

389A . . . 

7.25 

7ceEy-Gy 

707A . 

7CBA.  .  . 
7tCA  8011 
713A  ,  . 
714Ay  . 

71 5A . 

715B . 

717A . 

7StA . 

7S5A _ 

753AB _ 

7S4B . 

785 A.  .... 

8CCA . 

8C1A . 

803 . 

8C5 . 

807 . 

8C8 . 

818 . 

813  _ 

814  _ 


715C .  28.50 

889B . 18.95 

8KB _  8.75 

841 . 39 

843 . 85 

846 .  49.95 

851 .  39.50 

860  .  6.50 

861  . 81.50 

864  . 75 

865  .  1.85 

866A .  1.35 

878A  GE.  3.9S 

874 . 69 

876 . 59 

879 . 49 

931 A .  4.85 

954  . 35 

955  . 45 

957 . 45 

E1148 . 89 

CK1005 . 65 


1 1  SUU  Strgot 


MARITIME 

Ntw  Yerk  4,  N.  Y. 


6  Amp  WatringliauM  Tungor  $2.95 

INTERNATIONAL  COMPANY 

Cobk  Addrttt  “Fascroft"  Phonos:  DIgby  4-3192-3 
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—  TELEMARINE  — 

We  believe  thot  we  hove  the  lor^est  ond  finest 
stock  of  Surplus  End*Equipment  in  the  country. 
This  moteriol  is  in  our  worehouses,  ovoiloble 
for  immediote  delivery.  Listinq  below  tndi* 
cotes  moteriol  in  quontity,  mostly  NEW  or 
excellent-condition  equipment.  Hundreds  of 
other  units,  not  listed,  olso  ovoiloble  AU 
Material  Guarontaed  artd  Checked  Out  Before 
Shipmertt 


AM. 2/FRC  ’ 

AN.  101  IS4  ' 
AN.AMQ.I  Ki 


lifler 

4)  Antenna 
it>snn<1e  Tran--. 


Wcsfmghousc 

ELAPSED 

TIME 

METERS 


GeitMine  TELECHRON  Motors 


7  RPM  . J2.90 


AS.69/A.>T 

ASB'S  Aircraft  Uadar 

AT-49/APR.4  Air*  aft  tU>Ur  Ante) 


BC-SM  Han'(\  TalU% 

BC.620  KM  ran<-l(i-M. 
BC.6S4  Trans  Ki\r 
BC.S99  FM  Trans- Rcir. 
BC.CS4  KM  Trani«. 

BC.68V  Transtnltier 
BC.701A  Kneiver 
BC.733A  KivHicr 
BC  746  Trans  Kcir. 
BC.969.Ti  UHHTer 
BC.974.T2  ItwrtTcr 
BC.797A  \  HK  Trans. 
BC.793B  1»K  Revr..  w  hMip. 


BC.II49A  Transmitter 
BC.i236A  Siu.  (jeneratur 
B0.72  Hwiti'lilmard 
CRV.46I3S  Ueceiver 
CRV. 60028  Freq.  Meter 
CT2.66AFJ  Ant.  Awieniltlv 
CW.600I3  Test  Oscillator' 

DM. 28  li.vnamotor 
OM.32  iMnamotor 
DM.36  li.vnamotor 

D2.2  Aircraft  HF,  15  to  IT.'tn  Ki';  excellent  for 
Mupers<iniri  testing. 

FT. 1 64 H  Mounting 
FT.349  .Mounting 
FT. 498  Mounting 

BE.BF.IA  I  K\y  FM  IlF  AmpHner 


€0.9  Transmitter 

€P.7  Transmitter 

NLA8  .vmw.  Sound  Srstem 

I.I48A  Test  Set 

t.222A  Sig.  (ienerator 

JEFF.  TRAVIS  IKW.  Kadiotelepln 

J70.A  Junction  Box 
V.3/APN.7  Foding  Unit 
INK  1498  VHF  Trans-Kcn 
RN.IA  Loran  F^pt 
ACKAY  I04B  Receiver 
ACKAY  1 1711.  Receiver 
ACKAY  I36A  Transmitter 
ACKAY  I49A  Transmlttei 
lACKAY  IMAY  Transmlttei 
I  ACKAY  161  AY  Transmitte: 

[J  Radio  Range  Training  Kupt 


3.6  RPM  .  3.16 


60  RPM  . .  4.30 


ZENITH  19S1  TV  Romott  Control 
Motor  Units 

Reversing  control  xaitrli  at  end  of  17  foot  cable. 
I'owcrful  4  UI’M  clutch  im^or. 

Will  drive  anjtblnc  a  ao 

<*nn  he  used  for  door  opener,  win-  ^  I  ll*^® 
dow  ral!*er.  model  IIR  turntable.  ^ 

Tomplete  with  transformer.  10  for  S96.00 


MARKTIME 
5  HOUR 

10  amp.  timing  device. 
Pointer  moves  back  to  aero 
after  time  elapsea.  Ideal  for 
abutting  off  radios  and  T' 
sets  whm  you  go  to  bed. 
limited  8UM>Iy  at  tlii*  aue- 

rial  PRICK . $4.90 

Also  available  In  IS  min.,  30  min..  1  hr.  at  65.90 


ED.I/FRC  Modulator 
P.22A  Mast  Base  Insulator 
AA  I  nderuater  Beacim  tajpt 


BM  Receiver 
BS  RM-encr 
0*163  Beacim  Eopt. 


I  MCA  8707  n  F.  Eqpt. 

MCA  4U  Ship  Equipment 
T.3/ARN.I  Altimeter  liqpt. 

T.2I/APN.7  Radar 
B.I4GY  I'unsole  Switchboard 
B.23/GTA  Power  Ruimly  atxue 
CR.206  I>F  Intercept  Eqpt. 

CR.2tl  Freq.  Meter 
BR.264  Trana-Rcvr  Eqpt, 

EB**06/626  FM  Trana.Ri'vr  Eqpt. 

|{B*660/6I#  FM  Tran«  R»‘rr  >>|pt 
BR.6n  Trana-Rcvr  Eqpt. 

|R.666/62I  FM  Trana  Revr  Eqpt. 

BB.609/6iO  FM  TranH-Rcvr  Eqpt. 

I6R.624  VHF  Tranv-Rrvr  Eqpt. 

TBK  Ship  Transmitter 
TCO  8->W.  Radloteleplione 
TCt  Trana-Rcvr  Eqpt. 

TOE  Ship  Transmitter 
TOR  VHF  TYanmiltter 
TC.64  A  65  Cable  Vulcanlrer  K<ipt. 

TB.I43/CPM.|  Synchroscope 
Tt.48AP  Vd-ho  Box 
TII.6  te  9  Tuning  Unlta 
TU.96  ;i8  to  95  me  Tuning  I'nlt 
TU.67  300  to  1.000  ntt  Tuning  Pnlt 
T.4/FRC  Transmitter 
T.9^APQ.2  Radar  Jammer 
T.34/ART.7  Jamming  Transmitter 
T.42/UPT.TI  TYansmltter 
WILCOX  96.200A  SKW  RF  Vnlt 
WILCOX  36A  Rectifier  for  Above 
WILCOX  50A  Modulator  for  Aho>e 
YJ.I  IFF  Fiqpt. 

26*3  AinTaft  Homing  Adapter 

WRITE  FOR  PRICES. 

ALL  MATERIAL  SUBJECT  TO  PRIOR  SALE. 

—  TELEMARINE  — 

COMMUNICATIONS  COMPANY 
540  Wnt  27th  StrMt,  N«w  York  1,  N.  Y. 
Cabts  Address:  Telsmarins,  N.  Y. 


'MAGNETS‘i 

39'^each  3  for -1. 00 


ANTENNA  ROTATOR  or 

DOOR  OPENER  St.50 

Geared  down  S4v.  unlverMl  motor  with  I 

transformer . 

GE  Artan  Glow  Lamps . 4  far  $1.00 


Mourngn  Laver 
Switch  $1.50 

10  AmpL  Heavy  Duty 
Sliver  Contaets. 
Cootarts  can  easllv 


can  ba  changed  by  user  to  STAY  either  dde. 


ALL  mas  P.04.  N.  y. 


BLAN 


64  Day  St. 


Naw  Yark  7,  N.  Y. 


EMPLOYMENT 

(f’wntliiutHl  from  piix**  ^61) 


ENGINEERS 

interested  in 


TELEVISION!] 

?%//////!  1 1 

Sylvonio  is  leoding  the  field  in  its  develop¬ 
ment  of  on  oil-electronic  compotible  color 
television  receiver.  Your  imoginotion  and  engi¬ 
neering  tolent  con  be  used  in  furthering  this 
development.  Here  is  your  chonce  to  get  reoi 
professionol  recognition. 

Sylvonio,  a  sound,  well  estoblished  firm,  is 
still  expending,  still  reoching  out  for  new 
ideos.  If  you  ore  interested  in  chollenging  os- 
signments  ond  definite  opportunity  for  personal 
growth. 

Investigote  NOW! 

All  replies  will  be  held  in  strict  confidence 
Send  your  personol  resume'  to 

William  B.  Seiniger 

Sifptrvfser  of  Emp/oymant 

Sylvania  Electric  Products,  Inc. 

Rodio  4  Television  Division 

254  Rono  Street 

Buffolo  7.  New  York 


To  EMPLOYERS 
Who  Advertise 


for  MEN: 


Portable  Instruments 

Molded  Bokelite  cose  7"  x  KW  x  3" 

D.C.  MICROAMMTTEHS 

S . .  10 . .  SO  microamparoa 
THERMOCOUPLE  MtLUAMMETERS 

1,  S..S..10  mllliamparao 
THERMOCOUPLE  VOLTMETERS 

5  to  SOO  Tolts 


Precision  Electrical  Instrument  Co. 

144  Grand  Strnet  New  York  13,  N.  Y. 


Frequently,  when  there  are  many  ap¬ 
plicants  for  a  position,  only  the  most 
promising  letters  are  acknowledged. 
The  other  applicants  never  know 
whether  their  letters  reached  a  pro¬ 
spective  employer  or  not.  These  men 
often  become  discouraged,  will  not  re¬ 
spond  to  future  advertisements  and 
even  question  their  bona  fide  character. 

Every  Advertisement  Printed  in  the 
Searchlight  Section  It  Duly  Authorized. 

You  can  help  keep  our  readers  inter¬ 
ested  and  get  better  returns  to  your  ad¬ 
vertising  in  this  section  if  you  acknowl¬ 
edge  each  reply — in  plain  envelopes,  if 
you  wish. 

Clau'ihod  Adrortiting  O/viuoa 

McGRAW  HILL  PUBUSHIN6  CO.,  INC. 

"Put  Yourself  ia  hit  place." 


FT243 


A.C.  AMMITCRS 

UW  MAAi*.  WKHTDS  47«.  S4'  rd . »  I7.M 

ISO  WKST1N<;HU1SK  NA-35.  rd..  5 

ftuip  U'te  Hlth  1S0:S  C.T . #  C.M 

rrKH>:NT  TR.\NHK<llUtKKM.  Doout  typr. 

)5fl:5  or  *W»:3  . W  7.56 


A.C.  VOLTMITERS 

15  WEfrriNOHOrSK  NA-35.  3V  rd.,  AW8 

typ**  MIW.SW015ArvV  . «» 

300  BI  KLINUTON  ISA.  >4'  rd..  mrtal 


Wr  want  to  buy  paift  or  equlpmmt  —  and 
we'll  pay  top  dollar  to  set  It.  Just  send  us 
tbe  complete  dope  on  what  you  hare,  the  type 
and  condition  of  your  equlproent  -  and  your 
ankins  price.  You'll  set  fast,  profitable  ac> 
tioo.  It's  just  like  taUns  "t'andee"  fron  a 
baby  I  Write  today  I 


33t  Canol  StrMf 


SEARCHLIGHT  SECTION 


QUARTZ  CRYSTALS 

NEW  LISTING 

Mode  from  the  finest  Braiilion  Quorti.  Will  provide  a  high  degree  of  activity  and  frequency  stability.  All 
tested  and  marked  by  the  manufacturer  to  a  very  close  tolerance.  In  the  frequencies  outlined  below  the 
crystals  itemized  under  the  heading  "From  4  To"  are  mostly  in  progressive  frequencies  between  the  limits  shown 
(os  for  example:  "From  3300  to  3377."  are  as  fellows:  3300KC,  3301KC,  3302KC — ,  3377KC.)  ore  of  limited 
quantities  in  each  frequency.  Those  listed  singly  ore  in  quantities  of  50  or  more. 


Pious  eooten  Prong  die.  J/31" 
Price  51. IS  M.  (2S  for  $25.00) 


CR  1A/AR  or  FT241 

PrQA9  spocing  Prong  dio  H** 
Prkn  79 f  12  for  $9.00 

rnon  to  rnom  to 

(Tfawiocloo 


XL5  Dual 
3  prongs  H'*  X 
1  19/32'*  prong 


3  prongs  X 
1  19/32"  prong 


FT241A 

SPECIAL  TYPE  WE. 

Prong  spocing  1"  CTS. 

Prong  Site  3/32"  dio. 

These  ore  in  successive  steps  of  .1 
MC  voriotion  from  20.0  MC  to 
3tMC. 

Suitobte  for  low  frequency  purposes 
(1/72  of  Stated  Volues) 

Prieg  $1.15  eo. 


UNASSEMBLED  CRYSTALS 

consists  of  quorti  crystal  plotes 
mode  for  FT243  holders.  Furnished 
complete  with  holders,  electrodes, 
springs  and  oil  hordwore. 

Pric#  .29  to. 

Crystal  plotes  ovoiloble  in  the  fol* 
lowing  frequencies:— 


EDLIE  ELECTRONICS.  Inc 


1 54  Greenwich  Street. 
New  York.  N.  Y, 
Telephone  DIgby  9-3143 


LOOKING  FOR 

HARD-TO-FIND 

EQUIPMENT 


SWEET  DEALS 

from  a 

SWEET  OUTHT 

Here  ii  |utl  o  partial  lilt  oi 
What  we  hove  to  oiler: 

q  BC-348'i  •  BC-342'i  •  ART-13’i 

•  ARC-l'i  •  ARCi  •  LM'i 

•  SCR.522‘1  •  BC-221  •  BC411 

•  VARIOUS  TEST  EQUIPMENT 

We'll  Pay 

SWEET  PRICES 

for  your 

RADIO  &  AIRCRAFT 
EQUIPMENT 


CANDEE-AIRCO 

Dept.  E-4  3306  Burbank  Blvd. 

Burbank.  California 

rHABl-EHTON  0-14IMI  BOCKWtaj.  9-lOTO 


f^rRPLtS  ^EW  GrARAi\TKE:D 


R.F.  AMMETERS 

1.5  GEN.  ELEf'.  I»W  .13.  3V  rtl..  metal  rase. 

black  Ri-ale  . m  $3.56 

2  WESTON  415.  34' rd . «»  6.56 

1.5  McC'LlNTOCK  3H*  rd..  8.C. 

Ktoch  9  sraii  . m  6.56 

1.5  WESTON  415,  84'  rd . W  8.56 

3  GEN.  ELEC.  tK)'44.  .34'  rd .  6.56 

5  GEN.  rXEf\  IK>  44.  34*  rd . 7.56 

8  WESTON  415.  S'  aq . m  16.56 

10  WESTON  415.  84*  rd . m  16.50 


MARITIME  SWITCHBOARD 

INSTRUMINT5— ACCESSORIES 
worth  4-R217 


N«»  York  IS.  N.  Y. 


TUBE  REBUILDING 
Lsii  TiMsnitttaf  sd  Powtr  tfpn 

BennoMfenf  o  GnaronSoad 

FREELAND  PRODUCTS  CO. 

7M  DRYAOa  tr,  N.  O..  LA. 


GLASS  TUBING 

PYREX  -  NONEX  -  URANIUM 
BULBS  A  CYLINDEBS 
WRITE  FOR  FREE  MONTHLY  LKT 

HOUDE  SUPPLY  COMPANY 

PHONE  XCYPORT  7-lttl 
M.  R.  «1  Bex  BAX  Keypert,  N.  J. 


ELECTRONICS  — August,  1952 


t) 


SEARCHLIGHT  SECTION 


AUGUST  SPECIALS 

New  Material 
TOGGLE  &  MICRO  SWS.- RELAYS 
RHEOSTATS  -  OIL  CONDENSERS 


TELEPHONE 

RELAYS 


Lari*  gtMk  af 
CLARE.  TYPES  C.  D  4  E 
COOKE,  AUTOMATIC— ELECTRIC 

ALL  TYPES  ol  COILS  anil  PILE-UPS 
Si-nrf  C»  Vinir  Sprat.  /*r  Oar  Oaala 


Aircraft  type— 20A  @  J4VDC-10A  «  125VAC-C-H 
CH4  GovL  Spac.  Clrniit 

!a01K4  B-6A  8PST  On-OB 

821 1K9  B-«B  8P8T  OfT-Mom.  Ob 

8208K4  B-7A  SPUT  On-Off-Mom.  Ob 

8210K5  B-IB  SPST  Ob-Ob 

8200K8  AN3022-1B  SPOT  On-Off-On 

luih  Mounted— Luminoua  Tip— Bat.  Handle— 
Pncr— 122  ea:  220/100;  2170/1000. 

To  set  loop  qua,  disc,  you  may  combine  typea. 


LEAR— llWt  flf.1  Stork  aUIIAI-LS.  24  VDC.  3.5 
Mpri^s  wound,  rerer-dble.  Motor  turn* 
90tN)  RPM  driving  m  1500  to  1  gear  reduction  hoi 
which  tuma  Anal  take-uff  abaft  at  6  KPM.  Haa 
limit  Mwltchea  to  control  Uinit  of  travel.  Klic 

m  X  5  1  tr.  Wt-  Iba.  Price  NEW . $7.50 

LEAR^iRlght  flg.)  Rtock  SUtIM  LUC.  24  VDC. 
7.6  aiDDerea,  aeries  wound,  reversible  motor  with 
overload  clutch.  Motor  tumh  11.000  III*)!  drl’'ng 
through  a  10  to  1  gear  reduction  box  which  i  a 
the  final  Uke  off  shaft  1100  RPM  I'nlt  has  .• 
liable  limit  switches  to  control  limit  travel, 
nke-off  shah  Is  adaptable  to  flexible  or  rigid  drives. 
Hire  4H  X  5  X  I**.  Wt.  44  lbs.  Price  NEW.  .$8.50 


Ctar*  Typ«  G  Half  Six* 

Stnaltiv#  Talephona  Rtloyt 
CnII  Caaitacta  Will  Clwaa  At 
t)  C$00  whma  2A  S  MA 

2)  SSOO  wlima  SA  S  MA 

t)  MOO  wbrna  2B-1C  S  MA 

^  MSO  ahma  1C  4  MA 

,  f)  S6t0  ahma  1C  6  MA 

:0>  44$0  alama  lA  S  MA 

1 7)  $300  almia  (Nana)  ACTUATOR 
I  AU  above  Relays  may  be  used  for  ccmtlnuoua  dutv 
(H>eratlon  on  llOV.  D.C. 


SLStaa* 

Z.SOaa- 

2.  SO  an 
2.S0aa 
2.M#a< 


OTHER  AIRCRAFT  TYPES 

Chf  Cireuit  Cur.d12SVAC  PriM 

b87lK-l  SPST  l$A  Push  but— 

On-Mom.  Of!  $.80  P.T 

8905K.614  SP-APoa.  36.4  ®  24VDC  On4)ff.Mom. 

On-Mom.  On  .79  LT. 

8906K-526  SPST  5A  B-SA-Ua'  Bat. 

Handle  .32  L.T. 

8005K-722  SPST  lOA  Off-Mom.  On  .70  L.T. 
8011  K-624  DPST  16A  Push  But-Off- 

Mom.  On  .60  P.T. 

8202  K-7  SPST  lOA  3  Ganf  B-6A  JSt  LT. 

10%  Dia.  in  quaa.  of  100  or  more  per  Type. 


OHiar  Typ«  G  Ttlaphona  ftekiyt 

1)  13M  ahms  lA-lC  24  ar  4tV.  2. 

2)  700  ahmt  2A-1C  24V.  2. 


3,750  WATT  RECTIFIER  TUBE 

Cantinental  Electric  Co.— Type  CE202.  Half  wave 
reercurr  vapor.  Rated  up  to  25h  VDC'  at  15  amp. 
Kllaiiient  2.5  volt — 20  amps.  Mogul  base.  IMce 
NEW .  $9.95 


Legend  (A>  Normally  open  set  of  contarta 
(lit  Normally  closed  set  of  contarta 
<C)  Single  pole  double  throw  let  of 
contacta. 

MA  B  Mllliamiw. 


MAGNETRON  TUBE 

RAYTHEON--.No.  2J54.  Prtc*  NEW . 


TOGGLE  SWITCHES 

CH4  Clmiit  PricB  AH  4  H  Circuil  Prk# 

8800K4  SPOT  2  80  SA,  125V  DPST  2.42 

8S24K4  DPDT  .75  SA.  125V  DPDT  .80 


Electronic  Supply  Co. 
222  Fulton  2t. 
Now  York  7,  N.  Y. 
Olgbr  4-30M 
HOIlit  4.2013 


INDUCTION  VOLTAGE 
REGULATOR 


8S94K-1  8P-4  Poe  Cir.  Broker  4110003— 

Auto  On-Off — 
Deer.  RPM  Mom.  On 
Incr.  ^M  Mom.  On 
Plain  Tip  Bat  Handle 
$1.75 

PLMdO  Klixoo  (^.  Breaker^Man.  Reaet-60 .4mpa  1.08 
Ant.  Change-over  Knife  Sw.  f962  8q.  D.  3PI>T-' 
32K05Q3-20 .  $.08 


General  Electric  Spec.  » 3263300. 
Single  phase  60  cycle.  Primary  volt- 
ag«^  <0-460  V)  applied  to  regulator 
can  be  varied  moothly  and  tnflnltvly 
78.6%  above  and  below  their  valucH 
by  remote  control.  Operated  by  115 
V  type  KCP  control  motor.  Con¬ 
tinuous  ratings  for  tvpical  Inputs 
are:  120  VOLT-output  26  to  214  V 
at  1.85  amp.,  240  VOLT-output  52 
63  amp.,  400  VOLT-output  98  to  ^22 

&Siae  8Hxllx2r.  Wt.  122  lha. 
.  Priea  NEW . $29.50 


FOR  SALE 

PLATE  TRANSFORMERS 

Savoral  hundrwd  nww  10  K.W.  Amnrtron 
oU  ooolod  plcn*  trontlormwra  11$  w.  00  ey«« 
1  photw  priOMirTp  17,000  Tolls,  .5  omp  soc- 
ondarTr  Cem  b«  turnishsd  esnter  tappsd 
or  two  wiro  0900  wolts.  1.0  amps.  Pricod 
$75.00  oach  Lod).  Los  Angolos.  Spoclal 
Quoatity  discounts  ovailablo. 

SCR  545-A  Rador 

Now  RA-3t  15  KV  Powor  Suppllos  Mid 
compononfa 

EPCO 

1527  E.  7th  St.,  Los  Angeles  21,  Calif. 


MICRO  SWITCHES 

Numtw  Actuatsr  Clmiil  Tcnn.  Price 
WLR.31  PiB  SPST-N.C.  Screw  .4S 

WZR.31-M  MC27I1 

RuBfcr  SPST-N.C.  Screw  .SS 

WZ-RS13  PluBier  SPST-N.C.  Screw  .72 

WZR.31  H03.REI1  SPST-N.C.  Screw  1.S6 

WZ-2YST  PluBfcr  SPST  N.O.  Screw  .82 

W2R041  Plunser  SPST  N.C.  Screw  .82 

YZR4I  T-Actumtor-LH  SPST  N.O.  Screw  .72 
Y27RDTC  Plunser  SPST  N.O.  Solder  .82 

Y23RDT  Plunser  SPST  N.O.  Screw  .68 

YP3  Button  SPST  N.O.  Solder  .48 

BZRU  Roller  SPOT  Solder  .98 

BZ3RW2T  Roller  SPOT  Screw  1.06 

MU-SWdSA  1255  )  Lerer  DPST  N.O.  Solder  1.06 


ELAPSED  TIME  METER 

AEIIO  INSTRUATEST  CO  — kfodel 
1001.  Records  operating  time  of 
AC  electrical  and  electronic  equip- 
merit.  Reglirten  up  to  9,909.v 
hours  In  1/10  hour  steps,  then 
autumatically  reset*.  l/lOtb* 
wo  In  red  numerals,  others  In  Mack.  Excellent 
recording  running  time  of  tube  life,  T\'  equip- 
It.  maintenance  srhedules,  machinery  overhaul. 

Totall.v  enclosed  In  heavy  bakellte  case.  Front 
i«ure»  3H'  In  diameter  and  has  glass  covertd 
p  120  VAC  60  cycle.  PrU'e  NTrW . $8  50 


RELAYS  &  CONTRACTORS 

TynnF  Volt  Ohim  Curronl  Actkm  Prlc* 
1027  l2Uacb  67  8  DPDT  1.28 

1077-BFW  24  LcBch  180  HCont.  DPDT  1.80 

1220-DE  24  Latch  25  20  SPST- 

Doublc  Brcnk  1.28 

1222-BF  24  Lowb  ISO  10  SPST- 

Doublc  Break  1.28 
1227-B2A  24LeBcb  140  25  SPST  1.28 

1254M  24U«b  100  10  2.SPST 

N.O.  1.25 

7055  12  Leach  100  50  SPST  N.O.  3.50 

2791-B100.C3  24  GE  150  DPDT  .28 

272I-BI00.G3  24  GE  3PST  N.O.  .25 

9350-B7A  24Sq.  D  132  250  SPST  N.O.  4.75 

6041-H8IA  24t'H  100  SPST  N  O.  2.28 

6046-HlA.Cl  24  CH  50  DPDT  2.25 

8046-HlB-Cl  24  CH  50  DPDT  2.25 

6045-H2B.C2  24  CH  100  DPDT  11.25 

B-2  Tune  Delay  Guard.  600  SPDT  .25 

106-612  115  WL  6  DPST  1.50 

934U-975  24  Sq.  D  500  4  Pole  8.25 

LatcluDS  Relay 


SPECIALS 

iMPLIOYNE  MOTOR  GENERATOR. 

UfHtric.  «SA$131NJ18A.  Input  $7 
mim.  Output  60  \'DC— 8.8  ampa  530  wi 
:rM.  6x8iir.  wt  34  R».  I*rice  SYM’ 


ABSOLUTELY  THE  GREATEST  CABINET 
BUY  IN  YEARS  ,oi  owe  for  th 


tiM  gVe"  K  •"  «  IVe"  ®  v  Va. 

No  C.O.O.  Send  cheek  or  money  eider. 

MANUEL  KLEIN  CO. 

94E  Chomber  St.  N«w  York  7,  N. 


OPEN  TYPE 

TRANSFORMERS — 60  CY. 

<0692.  Ininit  1I3/U0  V.  Output  18 
V  at  100  ampa  Secondary  lead*  18* 
long.  7%x5x6'.  Wt.  40  Iba  l*rlce 
NEW . $16.50 


OIL  CONDENSERS 

Mfd.  Volta  Priee  Mfd.  Volta  Price 

5  40UV  $.19  4  OOOV  1.10 

1  600V  .58  7  600V  1.28 

I  OOOV  .40  S  OOOV  1.80 

1  25KV  Quote  12  600V  1.95 

2  600V  $.89 

Tbouaaada  of  Other  Typee  ■  See  July  A  May  Imuea 
Power  Supply— Spenal  @  $9.75 
irJP-20ABX  for  ASH  7/7A/7B  equip.  800  cy.  U5V. 
mp.  2.5/56.5/880/2000V.  out.  ('ontaios  6AC7.  5T4 
A  2X2,  plua  ml  conda:  cboaea,  resistjra,  eonnectora  A 
switchea.  Parts  alone,  easily  reinoted  worth  eon- 
sHlerabty  more  Brand  new.  IniiTMlually  boxed. 
Qua.  discount. 


COMMERCIAL  TUBES 

TYPE  8020 

PRICE  $5.00  EACH 
NEW  PRODUCTION 
MINIMUM  ORDER  SO 


PROMPT  DELIVERY  ON  ALL  ORDERS 
ALL  MERCHANDISE  FULLY  GUARANTEED 


ferms.  Prices  fOB  St.  Louis, 
wit/i  orders.  BalatKe  COD. 
(DBB)  Net  10  days  cash.  P 
change  without  notice 


McNEAL  ELECTRIC  & 
EQUIPMENT  CO. 

4736  Oliva  St.  St.  Lauis  8,  M< 


FN-461S,  Elertronlca 
SSO  W.  42  8t.,  New  York  36.  N.  Y. 
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SEARCHLIGHT  SECTION 


! 

! 

i 


Tftcc%<w^UAe 


^cd^natt 

.  7iJi<it(XH  93. 


R.C.A.  Model  MI-8167 

TRANSMIHERS 


Potnt-to-poi9»t  cemmufiicatioM 


ANNOUNCING  THE  AVAILABILITY 
OF  NEW 

TS-125  S  BAND  POWER  METERS 


This  prsclsion  iastrumsnt  now  bslnq  producsd  by  Wsston  LoborotorlM. 
proTidss  lor  quick  tIsuoI  moosuroment  oi  CW.  modulotod  or  pulsod  avoraqo 
powor  output  irom  0-2  MW  to  moro  than  lour  wotts.  CoUbrotod  In  two 
scolos  (MW  oi  powor  and  DB  obovo  and  bolow  on#  milliwatt).  Tompor- 
oturo  componsatod  thermistor  construction  with  Vs  wore  motchlnq  stub 
RF  olomont.  Supplied  with  complete  accessories  ond  Instruction  book 
avoilable  now. 

A  partial  list  ol  other  test  equipment  oroiloble  lollows: 

TS-m/FMI.l  I-U7  OC-USl/A 

TS-Ul  I.USA  ,  ec-usi 

TS-SU  U  [  I-1B7A  OC-UW/A 

TS-t2S  >l-tn  luC-USS/A 

TS-13S  l-lTt  oc-us;  A 

TS-ISSA.  U  ,  I-ISSA  BC-Un 

TS>)U/U  '  l-USA  BC47 

TS-S7S  l-TSS/A  LAO 

TS.S77/U  .  I-2U  LAF 

TS*SS9  U  1  1-222/A  LAG 

TS-42i/U  >  I-22SA  LRI-'«) 

TS^7  i-m  LU-a 

l-M  1-213  LU-3 

I-SIB  IC-2i/'A  LZ 

ia3A  IC-M  OAA-2 

I-9S  A  ir-U/C  OAW 

i-BS.  A  is-uf  esc 

I-3BS/A  IS-im  SO/fU 

I-U4  AM-eMB-3  TAA-ISCA 

l-US  BC-m(*>  TSS-SSC 

1-122  BC-3IS  rSX-tSC 

1-122-0  BC-SJS  TtX-SSC 

I-12S  BC-SSS  TTS-SBM 

l-USA  BC-t3B  rTX-lSBM 

I-IISB  BC-BSS  D  TUN-9HU 

l-inA  BC-M9  A  UFM-U 

l-USA  t  BC-ISIS/A 

l-US  BC-lSiS/A 


TS-173/UII 
TS-174.  U 
TS-17S/U 
TS-1S4  AP 
TS-ISS.  U 
TS-U2/CeM.4 
TS-lSS/CPM-4 
TB.U7  CPM-4 
TS-ISSXPM-S 
TS-2S3  AP 
TS-m  AP 
TS-2eS/  AP 
TS-2U,  MPM 
TS-2U  UP 
TS-23S/  TMS 
TS-22SA 
TS-233/TPN.2 
TS-239A 
TS-2S1 
TS-2S1 
TS-2SS 
TS-27SA.  UP 
TS-2S1  TIIC-7 
TS-2S5/GP 
TS-2M  U 
TS-2S7  U 


TS-IAMI  Tt-St  AP 

TS-3A/AP  TS.S2/AP 

TS-SA/U  TS-S3/AP 

TS-lSA/APM-l  TS-7S/APM-3 

TS-U/AP  TS-B7/AP 

•TS-U  TS-SS/AP 

•TS-13  TS-H/TPS-1 

TS-14  TS-SS/AP 

TS-ISB  AP  TS-ISS/AP 

TS-U/APN  TS-lSl/AP 

TS-U  TS-1S2/AP 

TS-U  TS-ISS/AP 

TS-23/AP  TS-US/AP 

TS-3S/TSM  TS-Ul/CP 

TS-37/TSM  «TS-U7/GP 

TS-32A/TIIC-1  TVUS/AP 

TS-U/AP  •TS-US/AP 

TS-34/AP  TS-U7/U 

TVISA/AP  TS-m/AP 

TS-U/AP  TS-U2/APO 

TS-M/AP  TS-M3/CPSI.1 

TS-24/APM-3  TS-1S4/TBC-4 

TS-U/AP  TS-IU 

TS-47/APII  •TS-147/UP 

TS-U  •TS-iU/UP 

TS-U/APQ-S  TS-IU 

TS-U/AP  TS-1U(*] 

TS-U/U  TS-17S/APM-S 

*Of  see  Buoulsetur*. 


Before  selling  your  idle  test  equipment,  please  get  our  offer 
Cable:  WESLAB  Tel:  Boston:  WE  5-4500 


Frw.  Rant*:  2000  t«  20.000  Ket. 

OiitpHt:  350  Watts  C.W.  250  Watts  RaSia  ttlapliaM 
lapMt:  ISO  ta  2M  ValU  AC  U/U  CM- 
Siaa:  60*  hish.  ir  wlSa.  2r  Saap. 

TaSaa:  M7s,  813$.  805$,  880$. 

Cnrttal  0$«lllatar  wait  Svilt-in,  fully  thlalSaS  aaS 
$taaia.  All  $alf  cantainad  iMladiuB  autaaaa  aat- 
warR.  Mastar  OMillatar  unit  (availabla)  Sta  la 
Maca  af  Xtal  unit.  SpaacS  ampliSar  1$  aaly  ax- 
taraai  unit  and  ha$  110^220  v.  AC  input,  tier 
ptapaa.  hisfi  Btln.  Tatal  aat  waifht.  825  Iba. 

Campletal  Naur!  Fram  Stack!  Quantltlaal 
Prieat  aa  Raauaat. 


COMMUNICATION  DEVICES  CO. 

INCORPORATED 

!JJ1  Tw.lHh  Av*.  N.  Y.  27,  N.  Y. 


CERAMICON  • 
CONDENSERS 


DEPEMDJIBIIITy  IN  ELECTBOMIGS 

Attn:  Industriol  Purchasing  Agents  .  .  . 

Our  MW  Bodlo  Malar  Catalo«M  la  arallcibla  to  jm  M  so  chaqa  upa  rocolpl 
oi  your  roquMi  on  your  Ultorhoud.  Wo  oro  Notional  Dlslribotora  oi  Goaoral  Eloetrle. 
SyWanla.  Ohmllo,  Amphonol.  Spraquo,  Aoroaos.  Soaqomo,  Sloacor.  MorlL  A.  H.  A  H. 
Simpaon  and  maay  othara.  All  latoqroaaa.  cabtoqraato,  ad  laqalrtoa  odkBOwladqod 
oad  pronptly  oaawarod. 


manufacturers  price. 

Large  quantities  in  stock. 
Immediote  delirery. 


GADGETEERS,  ELECTRONIC  GIMMICKS, 
ad  SPECIALTY  MANUFACTURERS 


fOU  SALt 

AIRCRAFT  AUTOMATIC  PILOTS 

BraaO  aaur,  aiBa  U.S.A.  1044.  Caat  4  altllM 
dallara  ta  aaaufaetara.  Otari  lualSie  tP^ 

DOMINION  SALES  (Laada) 

*  FhMbory  Saaar.  LONDON.  LC  S 

TNofioiM:  'DOSAUIN*,  Laadaa. 


Cap  Electronics,  Inc. 

1 36  Liborty  St. 

Naw  York  City,  N.  Y. 
OIgby  9-2797 


BArdW  7  •  MU 
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1  A/0/?A1AA/| 

1  /  f  94-29  MIRRICK  j 

DadioI 

f\  BOUllVARD  L 

'ilSTRIBUTORS  1 

/  JAMACIA.  N.Y.-  Rlpubin  9-  | 

fwc. 

'  4651  1 

SEARCHLIGHT  SECTION 


LmR  What  Wa*M  Pay  far  This  Eqalpaiant: 
ir^  Serd  We'U  Pow  I  f  fa: 

ATC  ar  T.47  typa  AflT.I3 . $2M.M 

eC-312  &  BC>34«  .  70.00 

BC-221  4  RS/ARN.7  .  4S.00 

1t.2»l  .  175.00 

FL-30  ar  F.2l/ARA.ft  AaOia  Filtart  .  $6.00  ea. 

IMiu  TS147.  T8-148.  RTA-IB.  MG-149  or  parta. 
What  bare  you? 

V  4  H  RADIO  4  ELECTRONICS  SUPPLY  CO. 

\v.  VmlM  Bird..  Loa  Aofelaa  0.  Calif. 
_ THephona:  REpubtlc  3-1127 _ 


Use  following  numbers  to  indicote  conditions:  N-1,  brand  new;  N-2,  used,  like  new;  N-3,  used. 


Nome 


Address 


AN/APR-4  LABORATORY  RECEIVERS 


CompUl*  with  all  Ht*  Tuning  Unit*,  covering  the  range  38  lo  4.000  Me.;  wideband  diecone  and 
other  antennas,  wavetraps.  mobile  accessories.  100  page  technical  manual,  etc.  Versatile,  accu¬ 
rate.  compact — the  aristocrat  ol  iab  rcce.vers  in  this  range.  Write  lor  data  sheet  and  quotations. 


For  the  limited  budget,  we  can  suppiy  AN/APR-1  Receivers  (a  predecessor  to  the  APR-4),  or 
even  the  earlier  SCR-S87:  or  individual  Tuning  Units  covering  the  desired  trequencies.  lor  use  as  a 
converter  feeding  your  own  30Mc.  L.  F.  strip  or  receiver  tuned  to  30  Me. 


SOME  SPECIAL  ITEMS  IN  OUR  STOCK:  723A/8  Tubes,  $12.00  postpaid  .  .  .  GL-446A  Tubes  (interchangeable  with  2C40),  $1.00 
each  in  lots  of  ten.  postpaid  .  .  .  APR-SA  Receivers  (1,000-6.230Mc.)  .  .  .  APA-tO  Panodopters  .  .  .  G-R  804,  Ferris  16C,  Measure¬ 
ments  788,  etc.  Signal  Generators  .  .  .  8C-433  ADF  Receivers,  new  .  .  .  ARR-S,  ARR-7,  BC-348  etc.  Receivers  .  .  .  BC-221,  TS-323,  etc. 
Frequency  Meters  .  .  .  8C-10I6  Code  Recorders  .  .  .  BC-3038  A-N  Beacon  Transmitters  .  .  .  RBL-3  Receivers  (16-630Ke.)  .  .  .  TS-13, 
TS-14,  etc.  Microwave  Units  .  .  .  APS-2  R-F  Heads  (new)  ,  .  ,  Northern  Radio  Oscillator-RF  Bridge- Detector  Equipment  .  .  .  Sonor 
Generator  &  60-cycle  Power  Supply  (17-27Kc,  600  Watts)  .  .  .  G-R  815  SO  Cycle  Standard  Fark  set  .  .  .  ARN-7,  APN-1,  ARR-1  Spares 
.  .  .  ARC-1,  ARC-3,  ART-13,  etc _ 


Buy  irom  us  with  conlidsnce — Army-Navy  Standards  ars 
rigidly  maintained.  When  any  irregularities  exist,  you  will 
be  advised  in  detail.  Write  for  quotations  and  data  on  your 
needs;  place  your  name  on  our  mailing  list.  We  also  hove 
production  line  itenu — Power  Supplies  lo  800  Amps  at  12  to 
28  volts  DC.  and  O-IS.OOO  VDC  SOOMA.  irom  60  cycle  line.  etc. 


We  will  buy  any  Electronic  Material  at  top  prices. 
SCHOOLS— We  will  obtain  anything  you 
can  use  ond  exchange  for  your  useless  surplus. 

ENGINEERING  ASSOCIATES 

434  E.  Patterson  Read  Dayton  9,  Ohio 


Prxmipt  ANSWERS 

to  business  problems  .  .  . 

Li  ISCELLANEOUS  business  problems 
'  '  ere  doily  being  solved  quickly  end 

easily  by  the  use  of  the  Soerehlight 
(elessKied  edverfising)  Seetios  of  this 
end  other  McGrew-Hill  publlesfions. 

When  you  went  edditionel  employees, 
went  to  buy  or  sell  used  or  surplus  new 
equipment,  went  edditionel  products  to 
menufeeturo,  seek  edditionel  eepitel,  or 
hove  other  business  wonts  —  edvertise 
them  in  the  Soerehlight  Section  (or 
quick,  profiteble  rosuRs 

American  Machinist 
Aviation  Week 
Business  Week 
Bus  Transportation 
Chemical  Engineering 
Chemical  Week 
Coal  Ago 

Construction  Methods  a 
Equipment 

Electrical  Construction  4 
Maintenance 
Electrical  Merchandising 
Electrical  World 
Electronics 

Eng.  a  Mining  Journal 
E.  a  M.  J.  Markets 
Engineering  News-Record 
Foctery  Mgt.  a  Maintenance 
Fleet  Owner 
Food  Engineering 
Nucleonics 
Power 

Product  Engineering 
Textile  World 
Welding  Engineer 

ClouiStd  Adrertrsieg  Orvisree 

McGraw-Hill  PubliBhiRg  Co. 

330  W.  42nd  St.,  New  York  C/ty  36,  N.  Y. 
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WANTED 


WANTED 


BDIIO  Talaphana  SwitchbaardB,  BDIOO  Talaffraph 
bwltehbaardi.  BD90  Pawar  Baarda.  EEIOI  V-F 
Rintari.  BC72  Cablaati.  FMI9  FramaB.  RA43s 
REC30.  KS5988.  RA67.  RA37.  RA$I  RaetiBara. 
BDlOi  Taat  Baarda.  886  Switehbaarda.  Typa 
CFIA.  CF3A,  CF2B  Carriar  EaalaaiaatB.  Aay 
eaaditiaa  aad  aaantity. 

W.42I2.  Elactronlca 
330  W.  42  8l.  Naw  York  36.  N.  Y. 


•  AN/TRC-1  Equipmanta. 

•  T14  Trazumittara. 

•  R19  Racaivart. 

•  TS32  Taat  Oacillotora. 

Afiy  condition  or  quontHy 

tV.3R.%8.  Klartronlca 

330  W.  42nd  St.,  Naw  YGrk  34s  N.  Y. 


It  then  it  anything  you  want 
that  other  readers  con  supply 
OR  .  .  .  something  you  don't  wont — 
thot  other  readers  con  use — 

Adveriiia  H  in  the 

SEARCHLIGHT  SECT  ION 


ELECTRONIC  EQUIPMENT  WAHTED! 
Sell  to 


We  wont  to  buy  all  types  ol  new  and  used  surplus  electronics  equipment.  Use  coupon 
to  tell  us  what  you  hare.  We  are  the  largest  purchasers  ol  such  equipment. 
WRITt  TODAY! 


ITEM 

CONDITION 

PRICE  WANTED 

To:  ARROW  SALIS,  INC.,  7400  Vorno  Avo.,  N.  Hollywood,  Calif. 


Sit  ARROW  SALtS,  INC.  AD  ON  PACt  17< 


I 


IN  OUR  STOCK 


iday 

soles 


TYPES 


SOLENOIDS 

GUARDIAN  No.  1:  l« 
VAC,  •  ohmn  K  to  S* 
stroke,  €  ox.-ln.  :£R 
804  . it.95 

GUARDIAN  No.  4:  115 
VAC,  1S3  ohm*  H  to  1^- 
stroke,  14  oc.-ln.  xR  805 
$3,50 


ALLEN  BRADLEY  BULLETIN  800,  llOVAO,  % 
lu  1*  ^rokp.  1  Ib-in  pull:  eK!)4S . .  53. St 


WARD  LEONARD  N83  CONTACTOR:  IIOVAC, 
firsv;  Uuty  5  double  iiiske  cootsrt.t.  3  at  50  Amp. 
I  at  30  Amp;  8  lb-in  ^roke:  SR133 . 510.98 


Thr.»  luslo  typfs  for  »IV  AC  oporillmi;  *  SrSS?!!!’ 

1.  riKittnmtus  rotation:  In  thU  tsp*-  tbe  roourt  Anger  adtanceo  <Nie  r^nlLru.  eiXlSr*"* 
Hifp  j-sch  time  the  rircult  made  and  hr«»hen.  b-ueusie  inrow. 

S.  Klftripal  itr’wtn  when  a  secoml  coll  ta  energiaeil.  a.  •  ... 

3.  AiM  an.)  KtofH  li^-k  oi  mor,  cootKl.  ,1  •  tlnio 

In  t.*ati  of  re-irtiin*  l■o;||  rktid).  Bsae. 

li»  I'liU**  PIT  >«*i**nd.  t'lmiacts  are  ratwl  at  1  ampere  at  lltl  toll-. 

«ti  non-Indu  tlY.*  \C  The  elertrlcal  re^  type  liax  up  to  3«  t  Heavy  Defy  10  Amp 

artlv*  rorta't-  ahtl*  i'’r  (■«>nitnunti'4  rotation  typr*  earh  ha>e  4o  Centact*. 
rontai  t  .  :  i:m»  I  H  YDI  K  UKQI  IHKMKNTK. 


STOCK  OF 

Spathetti 
Miere  twitches 
Tetpl#  twitches 
Tranifermers 
Tubas 

And  Other  Radie  4 
Eleetranie  Parts 


APC  All  T  immeis 

BlnHInp  Pests 

Calls 

Capacitors 

Ceramicons 

Ceramic' 

Add  4  Tinnerman 
Clampa 

Chekae 


Knabs 
tiae«Caelaa 
Petantiameters 
Pulse  Translarmers 
Relays 
Resisters 

Serve  Transformers 

siieck-weunts 

teekets 


Kovar  Glass  Seals 
Rubher  Giaotmets 
Hardware 
Iran  Cara  tlupa 


SEARCHLIGHT  SECTION 


mooo^sa/s 
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Hdiffe:ientials 

Dual  8000  ohm  colls.  Arm¬ 
ature  idvoted  between 
poles,  all  contacts  normal* 
ly  open  MIgh-apeeil.  Sull- 

anced  ctrculta  w^ere  dif¬ 
ferential  action  ia  re«|uireil. 

COOK  11710  «I8  DPDT.O  mn..  r  R405  $.V0.5 
.\LI.II>:|»KA:1I7RSPI>T.  ma  .  SK418  4.t5 

ALLIED  DriX3  9500  ohm.  4  ma.  SA.  8R.  »R041 


A.C.  RELAYS 

GUARDIAN  14  VAC.  27, 
ohmn.  Inteiiotkinv  Re¬ 
lay  Breaks  3  Makes  2-~ 
Electrical  reset  SH  go< 
ts.tt 

GUARDIAN  IIOAC:  11ftVA<*: 
800  ohm:  3A.  IC;  aitlNO 

SI.95 

GUARDIAN:  24  VAC.  45 
ohm  relay.  Make*  ? 
Breaks  2  sH  808.  . $1.40 


Slima  41PZS7  IIOVAC  IC 
Ward  Leonard 

109  220VAC  ICJ 

Guardian  200  24V.\C  lAt 

Guardian  i—  24 VAC  lA. 


:2«VAC  ICJ  ROM  3.25 
24V.\C  ia:  R274A  .9« 

24VAC  lA.  iCI  R273\  I.IO 


lare  UlOi-Wt  24VAC  2C.  I  A  R582  3.49 

rech  1154  StiVAC  2At  R43I  2.49 

—  -  12V  AC  2A  R275  .98 

Dtter  Brum¬ 
field  KKIIA  12-24VAC:  DPDT  11812  1.99 

or  OVDC 


STEPPING  SWITCHES 

.%l  TOMATIC  ELEC- 
TKU'  TYPE  13  25 

Poaltlon:  Non-Brldglnt  Tw  1  _ 

Int  Wipers;  Self  Inter¬ 
rupter  Springa;  Norm.  Oper  Volts;  24VDC: 
Max  30VDC;  0.4  Amps;  30  Ohm. 

Three  Levels  with  two  wipers;  2:R904 

16.50 

Six  Levels  with  two  wipera;  2:R909.  17.75 


GUARDIAN  No.  4.  115  VAC,  Intermittent 
Duty.  49  ohma  H*  to  Stroke,  t 

lb,-ln . $3.50 


Stepping  Relays  Guordion  Series  R 

Thnt*  lia«do  type^  for  24V  .Vi’  operation: 

1.  i'ltnttnuous  nuation:  In  thU  type  the  rnntact  Anger  ad\anc< 


WE  ALSO  HAVE  PRODUCTION  QUANTITIES  IN 


324  CANAL  ST.,  N.Y.C.,  13,  N.Y.  WAIItcr  5-9642 


ImVerSai  general  com. 


RELAY  SALES 
CATALOG 
NOW  READY 

WRITE  FOR  YOUR 
COPY  TODAY 

833  W.  CHICAGO  AVI 


DEPT.  4,  CNIU60  21,  lU. 


WANTED 

WE  NEED  YOUR  SURPLUS 
ELECTRONIC  COMPONENTS 
OR  EQUIPMENT 

WE  PAY  TOP  SSSSSS  FOR: 


Radio  Component: 

Instruments 

Relays 

Tubes 

Signal  Corps 
Equipment 
Receivers 
Transmitters 
Television 
Components 


Wire  4  Cable 
Selsyns  or 
Synchros 
Autosyns 
Motors  or 
Generaters 
Tronsformers. 

Air  Cooled 
Test  Equipment 


Kindly  send  us  your  listing  of  molerlaU 
available  with  lowest  price  and  condi¬ 
tion  or  place  our  name  on  your  moil¬ 
ing  list  to  receive  any  listings  you 

TECHNICAL  MATERIALS 
COMPANY 

104  Reorl  Street  Boston  10.  Mots. 


THREE  CONDUCTOR  WIRE 

Three  twitted  cenducters  et  IS  taut#. 
Caeh  caaduetar  hat  3  ttrandt  capper  for 
cpaductivity.  4  tt. andi  tteel  fpr  steapth. 
Ideal  far  iatareaait.  telephaae  ar  any  cam- 
muakatiaa  wark.  Teuph,  duraMe  cavarinp 
tar  autdear  ar  iadaer  uta.  Gavernme’rt 
turplut  SWT-I/U. 

$2$  fpat  rdl  $4.79  per  rell,  t.e.b.  Ciacia- 
aati^ated  ceacerat  aet  tea  dayt,  ethert 
pleaae  aiall  cheek  er  M.  0. 

LAPIROW  BROS. 

1«4«-U$7  HOFFNER  STRUT 

CINCINNATI  23,  OHIO 


SEARCHLIGHT  SECTION 


I 


ELECTRONIC  TUBESji 


110  PEARL  ST.  BOSTON  10,  MASS.  Phone:  LIBERTY  2-7890 


TUBES!!  BRAND  NEW!  STANDARD  BRANDS!  TUBES!! 

W«  ora  clearing  our  tramendout  fub«  stock  at  the  lowest  prices  ever.  Take  od- 
vantoge  of  this  opportunity  to  stock  up.  Transmitting— kathode  Ray — Mag¬ 
netrons — Photo  Electric — Klystrons — Special  Purpose — Receiving. 

$39.95 

ts.oo 

3.15 
17.95 

.19 
1.39 

3.95 

1.15 

3.95 

1.10 

1.10 

515 


OAt.  . 

OA3/VR75  . 
OA40 . 

oei . 

OB  A«90 . 
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ELECTRO(^^^  Contfy/mtf  9nc. 
no  PEARL  ST.  BOSTON  10,  MASS.  Phone;  LIBERTY  2-7890 


*t»Aibju46‘ ’a*4Vl>C.  lO  a«*/in  t«^ 

styi*  ibi-baia.  aVvbc.  I'eo  m/K 

Typ*  •M-IWI.SS  AHcmirtw.  laV 
O.eA  And  I.5VAC  O.IA  H70  •  •• 

•  .«.  Typ*  AT.  M.nWI  !• 

o.oaSA  ISCHHU'M.  pAPn>  Max  Wound. 

•.«.  xaiiri  G«n*rA-or  . 

•  .I.  xaitttl  control  Trano . 

€.■.  sailNI  Selyfton  CAnAraUtr . 

•.B.  AaJtPt  S«lyA<'n  0«nvrAU*r  . 

a.B.  Jtajira  8*ly»on  0«nmt<w 

MMOAAyn  'pR-^sos-i-aKab-iA . 

PioMAAr  AutA^yfi  AY-30  . 

A.onAW  AuW^yn  AY-140  . . 

^.•nAOP  •••Wr.  10^7.3AO. 

Mottsyr  Cabpl  Pm  Wtr  sU-HWOBOa.  BAVDC 

Pipnyyr  AutOAyil  . . 

Pipnypr  AytMyn  . . 

«.  B.  B«)«yn  aJDBSJBt.  60  er . 

•  ■•hi  C«ttrW  Mtr.  . . 

•  ’•hi  C*ntr*l  Mtr,  BM-M-tl .  - . .  . 

M«7ulAtor  M».7/AKCa  w/tubP»  *  •  •  •,•  • 

••Mr*  twitehihB  M«t*r.  Typ^  3S,  Ref  stIO 

■  w/d.E.-  w.-  -iwivAe-  s 

L M^Slairai-  i  '«Hr'.  ’  i  i  »VAC'  ««>^ 

IMmnA  ■lAwn^  *  Wr.  1  UVACiO^  EMrE 
••dm*Ad  •(•WAT  •  Mtr,  a4VX>C.  1.3SA  41 

'KK-  *  -mr:  Mod  •  iiii. 

34-26VDC.  V%  HP.  SOOOIlPli.  aaSCFM  • 

WMtiriWhA^M*  V*w«r'  4*  *MW^‘  rnM*  ^ 

AtXK-v.  6700RPM,  SOt’FM.  .  —  —  • 


SUPERIOR  POWERSTAT 

ph  US6-8T.  Pri.t  iSOV,  8  ph.  60  cr.  Output: 
170  Volts  T  KVA.  >Ia)  he  sepAntM  AOd  uxetl 
three  0-115V.  I  ph,  60  cj,  9.0  KVA  units 
And  N>w . . $106.00 


HIGH  VOLTAGE  CAPACITORS 

#19P969  rated  dual  60  MTd  9  3000  VDC . 005.00 

#I’KU-40944U  I^per  rated  7.0  Hfd  «  4000  VDC 

$37.50 

OlOFIlO  rated  O.l  Mfd  •  6000  VDC.  max  amps 

$04  . $37.50 

4TK-60030  Paper  rated  10  Mfd  «  6000  VDC. $27.50 
Inerteen  Type  KL  rated  Dual  0.975  Mfd  •  7500 

VDC/sectloo  . $16.50 

X7590.  OH.  rated  Dual  1.0  5ffd  7500  VDC. ...$27.50 

#14K.VM  rateil  4.5  5tfd  9  7500  VDC . $00.50 

B2C-91R1  Paper  rated  Dual  0.5  Mfd  •  9000 

VDC  . $32.'0 

Inerteen  type  FL  rated  1.0  Mfd  M  10.000  VDC  $37.50 

ai4PIS  rated  5.0  51fd.  «  10.000  VDC . $05.00 

•  96F60  rated  0.1  Mfd  9  12.000  VDC . $0.05 

«A7546.  otl  flllefl.  rated  Dual  0.95  Mfd  #  6000 

VDC  . 014.50 

STK190065-1  Paper  rated  0.65  Mfd  #  19.5041 

VDC  . $19.9. 

#15090.  rated  0.95  Mfd  9  15.000  VDC . $19.50 

#9041711  rated  0  95  Mfd  m  90.000  VDC . $27.50 

#TK34>002-9  Paper  rated  0.95  Mfd  9  90.000  VD(' 
$27.50 

#14F64  rated  0.95  5frr1  9  90.000  VDC . $M.99 

#TK»n)4i.'>  Paprr  rated  0.5  5Ifd  9  90.000  VDC  $45.00 

#i4F99  rated  1.0  Mfd  9  90(NNI  VIM' . $72.50 

#20090  rated  9.0  Mfd  M  90000  VDC . $97.50 

#96F5A5  rated  0.06  Mfd  9  25.000  VDC . $27.50 

#14F103  rated  0.5  Mfd  9  15.0041  VD(' . $57.5) 

#TK9V)50  Paper  rated  0.5  Mfd  40  95.000  VDC  557. SO 
Inerteen  t>i»e  FP  rated  0.5  Mfd  9  95.000  VDC  $57.50 

#14F8A  rated  0.75  Mr>t  9  15.000  VDC . $72.50 

#14P5')  rated  1.0  Mfd  4»  25.000  VDC' . $02.50 

«.\6734  rated  1.0  Mfd  9  25,000  VDC . $62.50 

#14F112  rated  O.OOt  Mfd  9  50000  VDC' . $42.00 

#14F9H  rated  0.095/0.O15  Mfd  9  50000  VDC.  .$59.50 

#I4F127  rated  0  025  5ffd  9  50000  VIM? . $45.00 

#14F97  rated  0.95  MM  ^  50.000  VIH: . .r9.50 


6(Vv  '  ?Vl>CT14  ..... 

Slower  A  Attr. 

HP  O  AA  . 

••lew  Meter.  A-7IM 

KPM 

Bl«c  In4  Mtr,  Type 
lAltORPM  I  /75HP. 
Ohio  Blrc  Type  CP91 

RPM.  1  '40HP  .... 


DAVEN  SOUND  ATTENUATORS 

Type  350-.\.  .Vetisork,  ladder,  linear. 
lnipe<l  ;)0.3U  ohms.  2DR  attenuation.  10 

W  dissipation  . $3.95 

TIME  DEL.W  RELAY.  R.  W.  Cramer  69C4S746. 
115V  60ey.  HPDT.  set  fur  2  Mec . $9.25 


ELAPSED  TIME  METERS 

Mfd.  by  H.  W.  Cramer  Co.  Type  IIT-9II.  0  10,000 

hours  by  tentlu.  115  Volts  60  cy . $11.50 

Mfd.  by  (i.E.  Model  NKTYDSS.  0-10.000  hrs.  )r. 

tenths.  115V..  60  cy.  3”  Mt . $14.95 

Mfd.  by  G.E.  Model  SKTNY60.  0*10.000  bra.  by 
tenths.  115  V..  60  cy . $14.50 


MOTOR  SPARES  FOR  SO  RADAR 

West  lyiw  BM.  VnHP,  ISOMK:  Armstur*.  IIJV^ 

oV***0*er^*M^*Vli4eV  '••C44Aa>a49.  b»iir 
r7Oia0YYl8  350  V  ArmatUfw/llSV  #te»d»  *hHP 
r,»«f  srwMl  U5.5  Ce«r  Patio  9  to  t  .  .  .  .  .•••■•f 
OB  •ear  Mtr  Mo4*l  BacaaASISaS.  Gear 
ff7CW7l3CY5.  WHI*.  a5oVDC.  Gear  »oe*d  146, 

Ge«r  Ration  11.7  to  1 . i 

•B  aioael  ••C4«aa3S  »jHP  shunt  Wound.  2  5^ 

Armatuiw  30V  Pteld*.  3600RPII . . 

Jay  BIM  Pram*  a4t.  taHI*  2S0V  Armstura  30\ 
rtelda.  Shunt.  S49oRPl4 .  6a9.7t 


HEAVY  DUTY 

COPPER  OXIDE  RECTIFIERS 

Hammett  Model  1  8P8130.  Input  AC;  906 
93UV  60  cy  3ph  9IA.  Output  ix::  98  rolls  0* 
ISOA,  C'ont.  Duty.  Output  roltAfe  rarlable  by 
meant  of  power  tAp  switch.  Complete  with  In- 
dlraimB  meters  on  front  paneL  Self  Cooled. 
SchemAtlo  arallAbla.  Brand  Kew.  Export 
Packed  . $297.50 


TO  THE 

ADVERTISERS 

i 

August,  1952  I 


Core  is  token  to  moke  it  occurote  but 
ELECTRONICS  ouumes  no  responsibility 
for  errors  or  omissions. 


1 

searchlight  section 


<teneral  Motor  Corp.  AC  Spark  Plu#  Diy..  J6l 
ibhb^  Manufacturing  &  Research  Corp....  360 

isoodyear  Aircraft  Corp .  353 

Harri»on  Radio  Corp .  386 

Hnude  Supply  Co . 379 

Instruments  Associates . 364.  365 

Tohns  Hopkins  University .  360 

J  S  H  Sales  Co .  372 

Kaman  Aircraft  Corp .  361 

Kollsmaa  Instrument  Corp .  358 

Klein,  Manuel  Co .  380 

Laperow  Brothers . 372.  383 

Lectronic  Research  Laboratories . 362.  36.1 

I.edco  Inc .  375 

Liberty  Electronics  Inc .  371 

Lowenthal  Co  T  R .  377 

Maritime  International  Co .  377 

Maritime  Switchboard.  .  . .  379 

Maxson.  W.  L .  354 

McDonnell  Aircraft  Corp . 357,  359 

McNeal  Electric  Equipment  Co .  380 

Melpar  Inc . 359 

Mogull  Co  Inc  Alexander .  374 

Monmouth  Radio  Lalmratories .  380 

National  Cash  Register  Co .  356 

Norman  Radio  Distributors  Inc .  381 

Pennsylvania  State  College.  The .  360 

Phillips  Petroleum  Co .  358 

Photocon  Sales  .  372 

Potter  Instrument  Co .  354 

Precision  Electrical  Instrument  Co .  378 

Premier  Radio  Tube  Div .  374 

Radio  Corp.  of  America .  355 

Radio  Development  A  Sales  Co .  377 

Radio  &  Electronic  Surplus .  372 

Radio  Ham  Shack  Inc . 386.  387 

Radio  Surplus  Corp .  366 

Reeve*  Instrument  Corp .  354 

Relay  Sates .  383 

Reliance  Merchandtrmg  Co .  375 

Rotary  Electronic  Sales .  373 

Sandia  Corp . 357 

Servo-Tek  Products  Inc .  367 

Stavid  Engineering  Inc .  354 

Tab  .  388 


Technical  Materials  Co . 

Technicolor  Motion  Picture  Corp . 

Telemarine  Communications  Co . 

Tracerlah  Inc . .  ■ 

Universal  General  Corp . 

&  H  Radio  &  Electrical  Supply  Co. 

Wells  Sales  Inc . . . . 

Weston  Laboratories . 

Wilcox  Electric  Co . 


aECTRONICS  — 4ivw(,  1952 


SEARCHLIGHT  SECTION 


roios  ,  aY4o 

.  f.M  rQi46  ...  5Za  . 

.  rciTa  .  .  .33. so  sz4  . 

.  §.71  PG451  ...  4.»3  I  6A3  . 

.  7.7i  poaaa  .  .tT.M  I  aa4La 

.  i.ff  OL434A  ..aa.«3  ,  6A6  . 

.  i^i  GL509A  .  a.7»  6A7  . 

.  IIM  HFIOO  ...  •■t3  '  AASGT 

•ft  HP300  .33.43  AAB7 

.  RYllAB  .  .  .33  <  aAC5Q 

UY115  ...  .33  :  AAC7 

HY615  ...  .13  I  AAn7G 

.  S.7i  KC4  . 37.30  AACAG 

.  i.M  KL'310  ...  3.73  >  nA76G 
.  i.3S  MLIOI  ...47.30  1  ttAGS 
.4|.M  RKLai  ...  1.33  «AG7 
.9.43  IUC48A  .  .  4.33  AAHa 

•  IUC99  ....  1.33  OAJa 

.  i.SS  RKAO  1341  3.33  6AK9 
.  .43  luces  ...33.30  AAKA 

•  **K7a . 40  aAl.S 

.  4.M  RK73  . 40  AAQS 

.17.30  RX2IA  .  .  3.43  AA<M 
.47.30  RXiao  ...13. 30  AAK.S 
.17.00  TZ40  ....  3.73  AAT6 

.  i.Oi  V70D - 0.33  AAL’S 

.11.30  VR78  . 40  AAUA 

JI7  VR91 . 33  AAVA 

t.  .00  VR9a . 33  AB4G 

.33  VTia7A  .  .  3.43  AB7 
.30  VTt.sa  ...13.33  ABHG 
.13.00  VL’29  ....  3.43  |  ABAA 

.  3.03  >0:111  ...  1.13  ‘  ABC& 

.  1.13  VX33  ...  3.33  ABEO 
.37  VX41  ....  0.33  ABPO 
.  1.33  Wl,4eR  .13.33  ABGAO 
.  1-73  WLS30  ...13.73  OBHO 
.  1.33  Wl..>31  .  .  3.33  ABJa 

Stt  WLS:i3  3.43  GB<>6 

.  3.33  W1.S70  .  1.33  AC4 

.  3.33  WLAIA  .34.30  ACS 
.  1.43  WLAltf  .  .  .10.33  ACa 
.  3.73  WLA97  .  37.80  ATOO 

.  1.33  ZB.’1200  .143.00  ACBO 

.  ..33  0A2 . 33  AI»a 

•  J-iS  OA40  ....  1.13  ado 

.  .  1.30  OBa  .  1.33  AES 

•  0.30  0Z4 . 33  era 

.  .  'io  OIA . 33  Ar7 

•  ‘If  »03 . ^3  oroo  . 

•  •|3  lASOT  ...  .30 

'•  .-iS  IAA . 08 

•  *'5f  1A7GT  ...  .08 

I.  ..13  iaBS . 33 

■  ■  tB3  ooia.  .03 

.  .  >70  IB4P . 73 

.  .  0.00  IBS  ass  .  .03 

.  .  >99  1B7GT  ...  .33 

I •00  ICSOT  ...  .73 

•03  ica . 33 

•03  1C70 . 33 

•  •  •»•  IDSGP  ...  .38 

.  .  •*»  1D7G . 33 

.  .  IDSGT  ...  .33 

••  -'If  lE.SGT  ...  .33 

.  .  »  J3  1E70 . 33 

.  •  *21  1P4 . 33 

•0  irso . 33 

.33  1G4 . 33 

l.Jf  IGAOT  ...  .33 

-08  1H4G . 32 

SO  1.13  IHSGT  ...  .72 

•  •  ^'ff  IHAGT  ...  -73 

•  •  ^5 

•  •  !-52  37 

.  .  113  IL4A . 03 

.  .  1.33  il.Aa . 33 

.03  1134 . 30 

•  .  0.33  iLTS . 73 

.  •  103  ilXTA . 31 

.  .  1.13  iu>S . 30 

.  .  0-33  1133 . 73 

.  .  0.73  11X3S . 73 

.  3.33  1LH4 . 07 

..  1-33  ii.NS . 73 

.  .  0.03  INSGT  ...  .73 

.  .  0.33  IprsGT  ...  03 

•  12  ;  lO'iGT  ...  .40 

.  ■  3  43  I  IRS . 03 


3JP4 

sjas 

sjao 

SJ3Q 

sjsa 

SLPl 

SNPl 

aANS 

AASa 

AAS7 


AP4  . 
aj4  . 
7BPT 
7DP4 
9CP7 


iSao':::: 

1 aAT  . . . . 
lOAOOT  . 
laAHTOT 
1 aALS  . . 
laATO  . . 
laATT  .  . 
laAua  . . 

1  aAi:7  . . 
laAva  . . 

1 aBAO  . . 

1 aBEa  . . 
13C8  ... 
12PSOT  . 

1 2Ha  . .  . 
laasoT  . 

122707  . 

lastoT  . 

lORO  . .  . 

iao7 

18SA70T 

laser  . . 

1 3.473  .  . 
12SF7  .. 
I 2SG7  . . 
iaSR7GT 
iaSJ7GT 
,  13SK7GT 
iasi.70T 
ia.SN7GT 
iaM7GT 
iasR7  . 
lazs  . . 

14A4  .. 
t4AT  .  . 
14B0  .  . 


9tJ>l  . 

9LP7 

10BP4 


Nza 

N33A 

N23B 

saa 

N27 

N34A 

P31  . 

P23  . 


iaDP7 

I2GP7 


ipaa  .... 
isat  .... 

aAPi  - i 

2C21/RKS3 

acaa  7i93 

2C3AA  .  .  . 
2c;i4  RK34 
Kso  . . . .: 

2C43  !  ! . . ; 

2C44  .... 


Tsn.  . 

lOOR  - 
liMlTH 


203A 

204A 

an 

213E 


anal 

asaa 

3C24 

2K2a 


317C  ....  B.40 
2274  5Ca7  4.33 
249C  ....  3.33 
2.snR  ....  3.43 
2SOTH  ...01.03 
2.SOTL  ...17.00 
2A2B  ....  1.00 

274A - 0.00 

274B  ....  i.OO 


2J2a 

2J27 

8230 

2231 

223a 

2233 


OSO  .... 
050  ... 
OOl  NB16 
1003  . • ■ 

tats  ... 

iai4  ... 

laio  ... 
laio  ... 
laai  ... 


a03A - i-BB 

294A  ....  i.Of 
300B  ....  B.Bf 
304TH  .  .  .  |.H 
304TL  • 

30SA  .  .  .  .14.00 
307ARK76  4.40 
310A  ■  ■  •  ■  0.00 

3iaA . Of 

323A  B  .13.00 
3274  5C37  4.70 

328A  - 0.00 

3314  ...  .11.00 

3S0A  - 0.40 

3. SOB - 1.00 

3a8AS  .  . .  7.00 

3714 . 00 

371B  ....  ^.00 

■IS"  A  ;  ;  i  -  7  loo 

394A  ....  3.00 

4MA  :  :  *i'f2 
4464  ■  i-22 

4468  .  • -III 

4SOTH  •  lfI2 
4S«»TL  ...43.00 
471A/lBai  1.40 
527  tlAl 

559  . .1-2I 

.%A2  . ?^-f2 

57SA  ....  13.40 
70IA  ....  0.70 
7024  ....  3.10 


2236  .  .  .110.00 
3237  .  .  .  .11.00 

2238  _ 11.08  I 

2239  .  .  .  .44.00 

2240  .  .  .  .10.00 

2246  ...30.00 

2248  ....14.00 

2249  .  .  .  .14.00 

2250  .  .  .  .11.00 

22S4B  .  .  .31.00 
22S5  .  .  .  .07.00 
2JA1  .  .  .  .44.00 
2.162  ....  47.30 

2Ka5’ 

72348  .23.73 
2K38  .  .  .  33.30 
2K29  .  .  .  21.73 
2K33A  .  310.00 
3AP1  ....  0.33 
3622  ELIC  2.33 
.3B33  RKaa  4.30 
3B24  .  .  5.23 

3B24W  .  .  7.33 

3BaS  ...  4.33 

3R2A  ...  3-83 

3B27  ....  3.73 
3B28  ■  •  3.33 

3BP1  ....  3.33 
3C22  ...124  30 

3C23  .  10.33 

3024  34G  .  1  73 
3027  .  7.38 

3031  CIB  .  2.78 
3045  .  .  13.35 

am  . . .  .  ■  1.33 


A27  . 
A270 
AKOOT 
AK7  . 
AKA  . 
AL.SG 
ALA  . 
ALAG 
ALAGA 
AL7  .  . 
AL70  . 
AN70T 
»^70T 


•5Z60T 

to  .  .  . 

27  .  .  . 

30  .  .  . 

31  ... 

32  .  .  . 
32L70T 

33  ... 

34  ... 

35  51 
35A5  . 
35B5  . 
3505  . 
35LAGT 
95W4  . 
35Y4  . 
35Z3  . 
35Z4  . 
35Z5  . 
3A  .  .  . 
37  ... 


1626 

1629 

1630 

1631 

1632 


AS7C  . . 
AS8GT  . 
ASA7GT 
ASC7  .  . 
ASD7GT 
6S75  . . 
AS75GT 
6SP7  .  . 


1644 

1654 

1655 
1665 
1851 

1960 

1961 

2050 

2051 
5670 
8005 
8008 


ASH7  . . 
6S27  .  . 

ASK7GT 


ASN7GT 

ASQ7 

ASR7GT 


AST7 


•7GTY 


704A  • 

705A  . 

70ABY 

7<*6rY 

70ArY 

70ACY 

707B  . 

708A 

7m»A 


8020  . . ■ 
8025  .  .  . 

9001  ... 

9002  . . . 

9003  ... 

9004  ... 

9005  .  ■ 

9006  . . . 

012A  ... 
C5B  . . . . 
OAA  .  .  .  . 
062  ... 
OlOOI)  .  . 
CRSOaAX 
CK503AX 
CK505AX 
CK50AAX 
CK507AX 
CKSiaAX 
CK517AX 
OK 1005  . 
CKiooa  . 
El  148  .  ■ 
EPSO  .  . 


AT70 
AT8  . 


apPl  ...  4,43 

anPlA  -  .  3.38 

3I>P1.S2A.  8.35 

snai A  •  ■  1.83 

3K29  ....  13.33 
3FP7  ....  1.83 
,3GP1  ....  4.33 

3HP7  ....  3.43 
4.A.5A  ...13.38 

4.12.5A  .  23.33 

4-250A  .  33.33 

44710  .  .  4.45 

4B22  KI..5B  10.33 
41124 /F.I..10  7.33 
4B25  AOr  .  8  33 
4B2A  amM>  8. 38 
4B28  ....  4.33 

4027  CV9a  22.38 
40.75  .  .  .  27.30 
4F27  257B  14.33 
5AP1  ....  3.43 

5BP1  i  4.'43 

5BP4  ....  4.43 
.5071  ....  4.33 

SOP?  ....  11.73 
5022  .  . .  .33  OO 
SD21  .  .  .  .24.33 
5rP7  ....  1.83 
5GP1  .  .  .  4.83 

.5JP1  .  .  .14.48 

5272  ■  .  22.30 


1T4  .  , 
1T5GT 
1U4  .  . 


5005  . 
501  AOT 
50Y6  . 
S3  ... 

56  .  .  . 

57  ... 

58  ... 

59  ... 
70L7GT 
714  .. 

75  ... 

76  ... 

77  ... 

78  ... 
80  .  .  . 
82  ... 

83  ... 
8.7V  .  . 

84  6Z4 

85  ... 
89  ... 


1X3  . 
247  . 
2A4G 
245  • 


7150  . 
7174  . 
7214  . 
7224  . 
7274  . 
7274  B 
724B  . 
7254  . 
7264  . 
72AB  . 
7704  . 
7  50TL 


2B7  .... 
2V:iO  .  .  . 
2X2  .... 
2X24  .  .  . 

344  .... 

345  .... 
3B7  1291 
306 /1 299 
3LP4  . . . 
3Q4  .... 
7Q5GT  . . 
3S4  .... 
3V4  .... 
SR4GY  . . 
5T4  .... 
5040  .  .  . 
5V40  .  .  . 
5W4  .... 
5X4G  .  .  • 
5Y.7CT  . 


7407 


PG 1 7  - 
PG27A 
7072  . 
7057 
7081 A 


117NS 

1I7P7 

1177.3 

117Z6 


ARRISON  HAS  IT/ 


STEEL  TOWERS 

20-30-40-50  Feet 
Unguyed  .  .  .  Brand  New 

B  IN  STOCK! 

•  PRICES  SLASHED! 

SUBBIT  LIMITED  •  ASK  /Oft  DETAILS  MOW  I 


issm 

I  scNsn 


NEW  SURPLUS 

,  .  .  Momy-Swflit§  Valwat 


All  In  Saalcd  lexas 


I  SENSITIVE  2000  ohm.  3  MA  DC  Sealed.  S- 
prong  base  GE  K27I6S3  (SrgmaJ. 

I  n.4S  ea.  t27VC. 

I  TELEPHONE  TYPE  HBM  452  1041.  DPDT. 
12.000  ohm  S3.75  each.  S27S  per  C. 

IAE  9000  ohm  DB2U092  DPDT 

S3.25  ea.  $225/C. 
LATCHING  Kurman  5000  ohm.  15  MA  DC 
I  coll  and  115V  60  cycle  coil  SPSf  S2.6S  ea. 


ymiM 


I  yTC  Commercial  Grade  1.  Class  A.  poltea 
K  hy  110  MA  DC  #81954.  Lobelled 

ISI.7S  each.  tl38  per  C. 
nr  CHOKES  W-L  Z-O  17  uh  1  amp 
t/lSxlVs  Enamelled. Lugs  10«  ea.  $50  per  C. 


SPECIALS  OF  THE  MONT 


I  Std.  Brand  oil  hlled.  2  mfd  4000V.  23f47G2- 
'  $6.95  each.  $119  pm  20. 

,  4  mid.  600V.  26F317  each  $1.65 

I  2  mid.  600V  Sprague  batr.lub  95c  ea.  $79/C. 
'  2  mid.  lOOOV  Upright  round  $34  box  ol  40. 


TUBES!!  BRAND  NEW!  STANDARD  BRANDS  1  TUBES!! 

W*  or*  cl*ari«9  ear  tramaadeat  taba  tteck  at  tha  lewatt  prieat  avar.  Taka  ad- 
vaataga  of  tklt  eppertaolty  to  stock  ap.  Traasoiittiag-^atkode  Roy— Mag* 
aatreas— Pkoto  Eloctric— Klyitreat— Spaclal  Parpesa— Raeaiviae. 


Sealed  co.ntamers  Each  SS.7S 

1.^'tsyn  Assembly  Position  Transmiter  24V. 
•iDC  GE  81J9-PDN.  For  SCR7i7.C  Each  13.50 
:  .Remote  Indicating  Compass  AN-5730-2A 
I  y  (Attractive  Quantity  Prices) 

DQjtftd,  GuorantBBd 

I  ’:3C24/'24G.  H  6  K  S1.50  aach.  S120  par  C. 
5R4GY  Sl.SO  fach.  $120  par  C. 

i  '4D32  Raytheon  Each  S^.40 

(Lorgasl  Stock  ol  Eimac  Tubos  in  tha  East!) 


€0-138  3-#14.  2-#l6.  2*#20,  shielded,  RC 
Original  SOC-tt  wrapped  coils  S29.9S 

^D-307A  96  '  with  PL55  and  IK26  $79  par  C. 
me.  34/U  Coaxial.  Like  RG-ll/U  but  handles 
wore  than  double  the  power. 

|0  tt  lengths  (List  $30  00)  $8.95 


B  ohm,  25  Aatts.  Metal  enclosed.  Standard  Brands — 

$1.45  aach.  $85  par  C. 
12  ohm  50  watts  81.75  ao.  896  par  C. 


*  Complete  New  York  Stock 
I  0f  all  Leading  Manufacturers 

I  «  SAVE  TIME 
I  «  SAVE  MONEY 
'  ♦  SAVE  PA  ULCERS 

I  PHONE  BArclay  7-7777  FIRST 

INDUSTRIAL  SAUS  DEPARTMENT 


>ILl.ARRISON  in 

"!?•  RADIO  CORP  II 
225  GREENWICH  STREET 
NEW  YORK  7,  N.Y. 


SEE  OUR  EQUIPMENT  AD  OPPOSITE  PAGE 


PHONE 

DIOBY  9.0347-B.t 


CABLE 

HAMSHACK  NEWYORK 


TELETYPE 

NYl-TTl 


DepandoM*  Sarvica  Sinca  1925 


WXITa  POa  QUANTITY  PNICQS.  Priem  .wpjmt  Ip  pApnuP  witNppI  ppctpp.  P.O.B.  NYC.  pllpinippi  prpp.  aia.aO. 
80%3  <ipoe«t  fOMifae.  All  iwereagwgi—  awranf ea. 

RADIO  HAM  SHACK  Inc. 

.M9  GREENWICH  STREET  •  NEW  YORK,  N.  Y. 


August,  1952  — ELECTRONICS 


SEARCHLIGHT  SECTION 


R  -H  S 


FLUXMETER 


)*ort«)il«  <»»UM  Mftfr  with  nnce  o<  500-4000 
to  test  Mftnnatron  ftfiil  other  niai- 
net.i.  Trubo  h4H  4  g4p  of  IVi'.  Complete.  Br4n<l 
. 132.50 


T8-34/AP  SVMCROSCOPe  AND  OSCILLOSCOPE. 

I'sed  to  test  40*1  iierTlre  4trborne  4nd  ground  r4<l4r-4. 
Complete  tn  port4t>le  C4rrTlng  c4Ae  with  4lt  probes, 
r4biiM  4n<l  4«*«*«'s.<tort4M.  InptU  llOe  00-2600  ctt. 
KKrelletit  ronditina. 

TS-IO  .tltimeter  Test  Set  I'sed  to  rlierk  t4r1nus 
4ltimeten  or  44  40  4(*rur4te  »4Temeter. 

.  $29.95 

TS-OI^AP  S  htnd  Krho  llox.  V-tng  meter  prortded. 
It  Is  pt^^lble  tn  nuiimise  the  X.MTH  4dju'<tnient 
4nd  determine  reUtlte  power  output.  t'<*n>plete  with 

probe  «nd  r4ble.  Ver>'  good  condition . $140.00 

T8>I3/AP  X4  liwnd  nlgnsl  generator,  ware  meter. 


TS>226/AP  use«l  tn  measure  peak  power  output  of 
any  xnutter  in  the  range  of  JiVi-inOfl  nics.  Has  prn- 
tisinn  f«ir  osrllLw^ipIr  signal  oWryatlon  and  Imllt 
tn  C4lihrati<ia.  Part  of  AN 

TS-69'AP  freq.  mete-  ro\ering  range  of  400-1000  mcv 
complete  with  calibration  chart.*,  antenna  k  crank. 


OTHER  TEST  SETS 


TS  JO*  AI* 
TS  47  .APfl 
TH  ixt'AI’ 

TS  t&H  n* 


TS-nOAP  IK-S(I 

TS  164  All  TS  .M'APV 

TS  1!>  Al'g  .S  TS  lt'APN 


AN/TPS-3  PORTABLE  RADAR 

lightweight  Portable  Search  Radar  for  detection 
r4  aircraft,  in  tlie  fre»iurtu*y  range  of  gOO  AH’S 
tamer  input:  H.St  4<th  c>c.  watts,  3RV  IN' 


SO-13  S-Band  Marine  Radar 

(  ompat^  Sea  Search  Radar  for  unall  teasels. 
P.P.I.  Indication  is  protide«l.  Complete  in  origi¬ 
nal  caseo  with  compete  sets  of  spares.  Kxrel- 


In  metal  carrsing  case  Rvrelient .  $72.50 

TS-l70^ARN-5  XTAL  contmllrsl  teitt  one.  srith  the  fol¬ 
lowing  fre.1.  ranges:  33*6.  .33.3.M.  3.35  0  depending  on 
XTAL  in  use.  This  set  is  uwsl  to  align  glide  path 
receirerH  RatteTie*i  and  antmna  are  self  contained. 

Kxcellent  con«iltion 

TS-SO.'AP  Voltage  IStider.  1:10  and  1:100  ratios 
Wide  tiand  fo-  tnie  rails**  shades,  (hitput  to  scope. 


TS-I2/AP  VSW  R  Test  Set  for  X  hand  Complete 
with  amplifler.  '•hgted  line,  termination.  adatMors, 
etc  |r<  5  camring  cases  Excellent 
TS-4S'APM.3  X-»«nd  «tgnal  generator  «400  pgat 
mcs.  puls*..]  A  CW  output,  fsed  to  check  APS4 


TS-3'AP  S  ttand  Kreniienct  and  P*mer  Afetor.  Port¬ 
able  Raf'erv  operated  Ciioinh-te  with  all  rablea. 
TS-33'AP  X  band  Frenuenct  AMer  g'^lO-Ofino  mcs. 
Contains  crystal  d«>tecii«r  and  indicating  meter.  Out 
put  to  scope  will  indi.-ate  puIm*  ware  shape. 
TS.62/AP  X  l«and  Fiho  Roy.  H4it0  1>gfM)  mcs  frjned 
and  untune*!  input  BTII  indicate  resonance  on 
meter  c«imn|ete  with  rick  im  antenna  and  cable. 
lt-19  TEST  SET.  V  H.F  ts.rtahle  eouirment  cmer* 
ing  int«  I5»',  mcs.  T  sed  to  te^t  SCR  '.**.  ARC  1, 
.\RC  3,  etc  Complete  with  signal  generator,  field 
strength  meter  and  accesHortes.  In  earning  cas*'. 
Etcellent 

BC-221  PRECISION  FREO.  METER.  Covers  lAOkc 
20.0»*0kp  Can  be  supplie*!  with  or  wtiliout 
modulation  portable.  Complete  with  calibration 
Vs.k  .ind  cnstal.  Excellent 
8-BAND  SICNAL  GENERATOR.  Ubnratory  test  sh 
using  707  Klystron  In  McNally  Carltr.  Has  precidon 
attemutor  anit  ware  meter.  f’«»mpMe  witli  cables. 
Alfg  r  Western  Klwdric.  Input  lior  «i  *»M>t>  esc 


AN/APS-15A  RADAR 

High  resolution  X-band  Narigatlon  and  Blind 
Bombing  Radar,  f'an  he  used  for  high  or  low  alti¬ 
tude  blind  bombing,  precision  nasigatino  and  to 
home  «)n  X  baml  ground  beacona.  ('an  aiao  be 
used  for  ground  lnstallation.s.  Available  with  or 
without  the  (lux  gate  gyro  stablUxing  system.  ITe- 
sentation  la  a  5*  P.P  I.  a  3*  A  scope  and  a  5* 
renwge  P.P.I.  Power  input  la  *3<v  and  IlOy  400 
i-yc.  Weight  ia  approx.  37.')  Ilxs.  tnatalle<t.  Klmnrl- 
cal  ctiaracterlartcs  are  as  follows:  freq.  X-hand. 
power  output  approx.  40  KW,  range  5,  .30.  50  and 
100  mile  searcli  and  beacmi.  Antenna  beam  width 
4*’.  Hupplirti  fnuii  stork,  reconditioned  anti  rhet'ked 

SCR-7I8A.  .\Af.  C  high  altitutle  altimeter.  A  com¬ 
plete  e<iuipnH*nt  for  Installation  in  aircraft  to 
determine  height  above  terrain.  The  range  of 
S4C11  TIHA.  AM  la  »  .'iOOu  ft.  SCH-TIMB.  C  la 
(t.  power  Input  I15v  400  SMm)  cyc- 
MOBILE  POWER  PLANT 
MIAH  DRIVEN) 

iKitput:  *SUv  .3KW  Hi)  cyr.  One  phaae.  Excel 
lent  condition.  checke<i  out. 


SCR-555  DIRECTION  FINDER 

Frei  range  I.h  6.3  rncs.  t'oniplete  installations  avail 
aide  including  the  quonset  hut.  H*'aring  Imitation  is 
aural-iiuli  rrr  left-right  lieartng  on  a  meter  type  imii 
«‘ator.  pemer  Input  Is  I2\.  Weiglii  of  complete 
installati*ia,  approx.  i’tW  He*. 


AN/UPN  1  &  2  PORTABLE 
RADAR  BEACONS 

M  barpi  tteacoH'  tliat  can  be  interrogated  by  anr 
S  banti  ra<1ar  In  a  43  nule  range  and  will  answer 
with  a  c<N|e<l  rerly  which  ean  hi-  changol  as 
desire*!  Tlie  I  PN-I  is  Iwtterv  operate*!  Tl*e 
CPN  2  is  llUv  nn  2*.m)  eye.  Weight  la  approx. 
H.3  Up*  c**niplete. 


APR-1  MICROWAVE  RECEIVER 


Inteichailgeable.  These  sets  have  outputs  for  a  par. 
adaptor  an«t  pulse  analvrcr  which  can  he  supplied  on 
mjiiest 


AN/APS-4  RADAR 

Airbaraa  X-Band  Search  and  Attack  Radar  housed 
In  a  plastic  txmih  assembly  that  can  be  yrttistme*! 
at  will.  ITcM'ntation  is  a  .3*  B  scope.  Range  .3-7.3 
mlh's,  Freq,  approx.  11,37.3  AK'H.  Hupplie*!  com- 
pletr  with  all  aiuplitlers,  intllrators.  junction  box: 
input  ll.’»r  HiNi  *iMx»  cvv  and  *«»  IK' 

AN/APS-2  RADAR 


merit  is  an  bleat  l<m  cost  Ra<iar  for  commercial  r>r 
military  aircrart  I  dng  I  I’N  I  or  *  H  Band  port¬ 
able  bcac<As,  very  atTiirate  mileage  measurements 
can  Ite  mavie  to  over  43  miles  between  the  .\PH  * 
and  tile  1-eacon.  ITovl'tes  a  very  rapli!  furvwrltu 
methn*!  I'liarac  as  follows:  Range  .3,  *11.  .30,  Iho 
miles:  3<U)''  PPI  sweep;  fretj  approx  *900  Alt'S: 
power  Input  3mt  and  Il3r  4tHi  2h<ni  eye.  Complete, 
checketi  out  rea*ly  for  installatligi. 


AN/ARC-1  TRANS/REC. 


Shock  M«mnt  an*!  Control  Box.  Input:  SKA'  IH' 
Excellent  condltiiwi.  .Available  in  either  19  or  20 
Crystal  Cootroiied  Channels  100-139  MCS.  checked 


SCR«269/G  .Automatic  Radio  Cumpaan.  Freq.  range 
*4NI-17.34>KC.  (  omplete  with  B(.'  4.n-G  neater. 

lU-  4.34.  Ll»  *l.  1-Rl.  l-K*.  BK**.  etc.  Very 

g(MMi  condition  . $129.95 

TCS  Alarlne  Ha«lio  Telephone  and  Telegraph  Xroitting 
and  Receiving  i:quipment  Preq.  range  1.300  13iMmKC 
C««slsta  of  xmltter,  rertdver,  antenna  loa*linc  coil. 
retiHHe  cimtrol  box.  power  unit,  cables,  etc.  Fower 
input  ia  12  or  :i*v  IK'.  We  «‘an  aupplv  an  llOr  AC 
p*<wi*r  siiiHily  for  dauonary  use  at  additional  eoei. 
Excellent  cuoditloo. 

SCR-536  Xmltter  Receiver  t handy  talkie).  Preq  range 
;:.sH.3.3.3iNi  KC.  Complete  with  eotU.  tubes,  crystals. 

Very  g.Nsl  <-onditi«>n.  Fair . $185.00 

AN'APA'IO  Fanoramic  .A<taptor  for  use  with  any  re¬ 
ceiver  with  following  IF’a;  4.'».3K('.  5  mcs.  3ft  rocs 
I'nit  will  gire  parntranuc  presentation  11  me  wide  fur 
43.’KC  input  I  tliNiKC  for  5M('  input)  I2M('  for  3ft 
mcs  iiipvit).  Ptmer  input  115v  40ft  rye.  Iwit  can  lie 
changetl  with  tlie  addititm  of  a  proper  power  trans¬ 
former.  Excellent  co*i*lltli€i . $175.00 

10  CM  R.F.  pai'kage.  27tN)  mcs.  Consist*  nf  IIC  lftft7 
nxMiulator  and  ItC  Jftftl  RF  hea«l.  Power  outpvit 


a?i)r*»Te»l. 

AN 'APR-5  Railar  Search  Receirer.  Freq.  rang* 
IIHIU  3ltMi  mca.  Will  iletect  signals  up  to  1ft  *1*0 
rm’s.  with  nsluce*!  M'Bsitivity.  Cuntaina  oactllator 
and  mixer  cavity.  IF  ■ftrip,  power  aupplv.  Intut 


supply  ami  ail  arcessorirg  with  spares.  Fort 'Me 

New  in  caae* .  927  00 

AN.^APT-5  3)M»  15«ft  mcs.  xmltter  rarity  osclll.it'^ 
Using  .*U'22  ilghthou-ve  tube.  i*imer  output  3ft  wait'. 
Nolae  modulated.  Excellent  c««)djtion.  C<Hiip|r-i<v 

with  all  tubes  . .  . $I"9.5S 

PE-104  Vibrapaek  for  SCR  2^4  iherseaa  pacle<i  m; 
(Higinal  cartons  with  spare  vibrator.  Large  Quant1*y< 
available  New 

SCR-523  VHF  Airbarna  CamMind  EOMigiwaat.  Freij 
range  |ftft-139  mrs.  in  4  channels  rei'river  and 
tranMmitter.  Crystal  ct>niroile«i.  Complete  r<iu<p'  . 
ment  Consivta  of  trans  rec,  control  Imy  BC  ftti2.  : 
(IjiumHaor  FE  94.  .ANlft4.A  antenna,  phut',  eti*. 
Power  input  with  FE  94  in  2Ky.  AVe  cun  supt  ly 
motor  fi 


HEADSETS — MICROPHONES 

(CONDITION:  EXCELLENT.  CHECKED  OUT) 


H8-3S  }lea*lset  90ft  ohm  FL  '(VI  Plug 
T-30  ‘Tliroat  Microphone  FL-29i  Plug 
T-17  FL-HK  Plug 


MISCELLANEOUS 


OUR  TUBE  AD  OPPOSITE  PAGE 


PHONE:  DIGBY  9-0347-B-9 


TELETYPE:  NYl-771 


CABLE:  HAMSHACK  NEW  YORK 


RADIO  HAM  SHACK  Inc 

189  GREENWICH  STREET  ..  NEW  YORK,  N.  Y.| 


SEARCHLIGHT  SECTION 


®lnfror«d  Snooportcopc 

_  $*■»«>  2  If  »>.41 

_ SMOOPENSCOPC  PWR  SUPPLY 

l•MV•C/t•«A,  UNm  Dovhlw  Crkt. 

1l*rllA«rg.  Sotk«i«. 

lot*  r»t>n.Uftrg  nutf.m  ■  »«.*• 

•••uH-rLAtM”  LarIH 


<C40. 


WiraAMWIWMA 

lap!  t«VDC/l.«A  PPt  tftOV/fOm* . 

12  A  24V  PPt  22IV/1M«m.  400 

D AiA  30\7lh.l A  'o«t  ioOV  D'c/tOO"iP 
ISOVDC/lOwp.  I4.i»4«/1A. 

OCM  PUtg  B«pp..  Um  DAIA  (•Cm»S2) 

M07  Plat*  Bppp..  L«m  Tuba* . 

INPT  •VDC/ST  tA  0«p»  lOOTDC/lMk 
Cp»W  Mm  Motor..  .  -  - 


W«  apMulUa  la  Raatiftan  aa4  Po««r  aappllai 
to  poor  •poelteolioao.  InmoAi^  OaUrorf. 
Curroat  It'U  2«/tl  ««/tt  OA/M  IM/lOO 

Vo(t«  Volt*  VMia  VolM  Volt*  I 

2AMr  2.20  2.00  0  00  10.00 

4AMP  l.TI  0.70  0.70  2.00011. 

OAMP  4.00  7.00  12.00  tf^O 

lOAMP  0.70  0.00  12.00  ioloo  40!00 

12AMP  0.00  10.00  20.00  02.00 

20AI0P  12.20  10.20  24.00  20.00 

24AMP  10.00  2100  20.00 

20AMP  10.00  24.20  20.00 

lOAMP  20.00  40.00 

C.T.  Ilact  100  am*  lO^lOV . 044.00 

00  amp  If.o-iov  fo.OOi  lO^.OOV  00  amp  02.00 

KirK*.";:, 

up  t«  lOVDC  at  12  ampa .  21.00 

up  to  MVDC  at  tS  amp«  .  21.00 

UP  to  iJtVUC  at  40  ampa  . 140.00 

UP  to  'XOVDC  at  •  ampa  .  12.00 


400  CYC  XFMRS 

1I4U.  2000.  1000.  2i>0T/20 
tOOOaaVOOOMa^'l  140*^70* 

■BB  700t706oiiaJ  iioV/lOMa; 

o-oy^A^  "o^iT/.oA.  oIor' 

NfOra  Tall  U*  O.ivVooVo.OV/.OA’ 

M«^t.  0.2171  20A.  0.2V/1.20A. .. 

CriaoMllpra  0.2V/2A.  OV/lA  . 

laOMfCarpa  o.OV/lA  Olio:  0.2V/.0A.. . 

•ta«h  ritno  OV/lUA . 

N«  aoApra  WCca  0  v/4  A . 

rHKio  2  Oart/lOA  f4  . 

POWER  TaANSFORMIRS 

lOOOV  lot  Cat  0.2V/  OA.  S.OV/1.70  oa4  ttviaa 

4;BC412r^mat  . . .  I 

1220V  *  270VCT/|IOai^  OT/OA,  t  OV/ 


tOMT 

22AT 

2UOT< 

V4X4/J 


Braa4  Now  1120/400  pt  aa 
>a«.  Traaaf  liiJWfj  lO.OO  .  i 
ao.  Dif  llOWOOaT  12.00  1 
la.  C.00^2  Tif_^  l-r^.  .1 

TV  PICTURE  TUBES 


PHOTO  FLASH  PWR  SUPP  KIT 

**f?^M)ouKfVrkt!***‘F*'*  ,^***^*^^*****< 

Coa4aa*art.  Raatatora  aal  Diacram. 
H/V4X4/X400  naab  Tuba  Ratod  3un  W 
_>>«-•  ■  211.00 
PHOTOFLASH  CAPACITORS 

^  *0  uaHall  4 

Mrr)/I0<>0  TDC/tOO  Watt  aar  00.21 

20  uaHa  71  ^rD^OOOVDC/«4  0  watt  aac  .07.00 

lOMFD  020VAC  lOOOVDC  lataraiHtaat.. .02.01 
lOMro  OieVAC  IOOOVDC  latarailttaat  .  0.40 
tOMFD  eOAVAC  fOOOVnC  lBtara<ittaot  0.01 
lOMFD  440VAC  OOOAVDC  latarmittant  ,  7.01 

OIL  CAPACITORS 
*****  I  <***•  *•«*(  I  MM.  Cacli 


>.2  --2«.4  21.4  Valta/12Amp. 

0  CT-  0-12-  lOV^AAmp"! 
-0  CT  0  12- 10V/t2Amp. 
-24V  ltV/24Amp  ■ 

END  EQUIPMENT  BU' 

R2  Rprr  wTTubaa  A  Dvua . 

>  Ra«r  Aa  w  Laaa  Tubaa 
'ontroM'aA.  BRAND  NBW. 

ima  lat^rval  Sianal,  Caad . 

aata  (  alibrator  idatal  Caaa 


OOOV^OMA,  tit.2V/2A.  aalal  IBOOT'dbIr 

taa  ItO  of.  wladpa  baii. . . j.  .  2.40 

t40VCT/110MA.  UOvat/Olata.  OsOTMa.  -4 

4  3pal/IA  0  2vat/lA . 4.00 

770VCT/0IMA.  I/2A,  O.STt.OA.  Tb»a4.....  2.00 

720VCT/200M*.  A2V/0A,  2V/4aaip  .  2.02 

720VCT711tMA,  2>0.2V/.0A.  A0fT/2A. 

7OOVc4/lMM4r2t0L2V/2A.  0.'2T/u  !  llU 

OMVCT/IOOMA.  Tajif^  120*at.  0  2T/2A. 

3  2V/2A  la.4atiaa  wT^  IIOV/  AOA.  .. . . .  2.21 

IIOVCT/IOOMADC.  OV/lA.  0  2T/4A .  2.40 

2O0VCT/0O0IA.  0  2V74*  Raid.  .  2.00 

FILAMENT  TRANSFORMERS 

OVCT/IA.  0V/2A.  2VCT/2A . 00.M 

0.3*al/4A'Uad  A2A>  H’Md  HVlaa .  2.00 

«.l»at/1A . .2I.M1  0.2»/.0A..  .  1.00 

2.2t/2A . 70i  7.2«c«/12A 

lINalaa . 10.N 

24v/0a  aad . d.lit  24a/1.20  aad . . . .  1.00 

ASact/lOAmp  2allV/2A  .  .  2.00 

OKaiaa  .....  2.OO1 

0V/2A,  OV/SA  ..  2.22i  OV/OA  ., .  2.01 

IV/OOA.  ■  tO.OOt  2V/ltOA . 10.00 

PLAfr7lAN5?ORMfi5 

720VCT/C00MA  W/0»iV  TAF  tlaiald  tSO.01 

n00VCT7212MA  FRI.  110  ar  OSOV  Cad  .  .  0.00 

lOOOV  AS  V  dbir  WC.  ilO  2M0020/7000V/ 

liMA  . 10.01 

SOOOV/IOMA  Cad  WR  lOlOU  Haiaa .  0.00 

OOOOVCT/OOOIIIA  U8N  liata»<a  Cad.  ,  <0.00 

FILTER  CHOKES 

fil)ual  OOHy/OOma  Cad . 0  .00 

l2Ry/40ma  AC/DC  aata.2  tar  .00 

i  2  Ha  I'O'lM'Cad/ H'8ld/S  C 

Vfaa  CBN .  . t^O 

iOHv/ttma  A  .OBl  .  .  t  far  Oo 

. 

00Hy/l32aia/Ca4/R’nd  .  2.B2 


1-128  Bia 

ocnm  I 

•  COOO  A' 

•  C200  Fr 
I222A  Bit 

•  C221  iti 


TUBE  SPECIALS 


ELECTRICALLY  PERFECT.  4  CUARAN- 
TEED  KEYS  ARE  BROKE 

IRIOT.  4HS.  SH86T,  0BN7GT.  2VCCT. 

12SM70T  -aa  08c _  2  fpr  12.08 

BROCC.  OBOO.  8180- aa  70c  2  far  22.08 

_ I  p-n  NEW  THRIFT-LITE 

Mi  LIFETIME 

PHOTO>FLASH 

■  X  Not  a  kK.  laal  Pwr  ppij.  Li'a 

f^S'W'  tamp.  RBctr  A  lo\  cord 


28008 wvdc 

OOb24  7.4 


'Xtaia  w/Tubac  . 
lay  HC447-A.  Ml 


CONNECTORS  CABLE 

8’tlR/BO730  Raraptaclc.  .  .  2 

niBPS/PI  720A  hut . 

illBP'PI  t.tO  M.ia . 

82I7/PL2ftO  iaactioB  .  .. 

CORO  cnintA  w/iK2t  « 

Fill  8  It  laat . 

CORD  aama  aa  above  I  tt 

21.721  12  N . 

CORO  R080  COAXIAL 

CARLE  per  ft . 

CORO  RQllD  8  foci  Uaftbe 
C  ^RD*  ■cbi7T'8/CN6TR. 

P/O  BC211 _  .... 

RCStU  CARLE  per  ft.  .00; 
too  ft  8.28:  IM  ft . . 1 


aamarae  aper  1I2VAC  •/!■«# 

Typa  ACtO .  228.02 

CaaiMat#  OatBl  far  AC  A  Bat- 
tary  aer.  laal  AC40ARP20  portopak  A  all  aaeaara 
for  KODAEACOMPDRabattarp. 

CompUta .  021.28 

ACdir  PheteBaab  Uah:  Paataraa  Bataatlva  Tima 

Dalay  IIOV/BOCTL  Oparatioa .  ..  .142.48 

ADtl  lataaoiBar  DBL’o  Llckt  Oatpl  af  Ra«ir 
Wrlta  '  for  Comidata  •  THRirTUfR"  nila 
Booatarpaaka.  Eat  lhaa.  Uaha  far  Faaal  plaaa 


*'TAI"  TESTED 


B  GUARANTEED 
PRICES  SUBJECT  TO  CHANGE 
WRITE  FOR  COMPLETE  TUBE  LISTING 

r .  1.12  ri27A  .  ..  I2.M  8flA. 

.  1.22  VTI27A _  2.28  8iS 

BT . 22  CV148 .  4.28  882.. 

.  32  VT128 .  14.42  887  . 

. 82  PQ14C .  42.80  tOO  . 

.  1.22  rGl72. .  .  31.20  002 

. 22  TOOTH  . .  77.70  810 

. 02  2S0TL  .  .  10.00  til 

GT . 02  204TH .  0.20  <12..  .  . 

BT . 02  104TL .  0.20  til  1 

.  .72  l«A .  1.42  <14  . 

MTOt..  2.20  417A  ..  0.20  <10 

or....  .72  417Af0t42. ..  10.00  ll</l«ir 

.  .CO  OKKA . to.oo  OTC.. 

.  1.12  44<A .  1.00  0  22.  .  . 

.  ..  1.13  4400  2.02  2221 

OTY...  3.17  4S0TH .  44.00  <32 

_  2.30  400TL  ..  22.00  SS2A 

t  ...  .02  4U/HP200..  10.20  tS3A 

IT...  .<0  WL4<0  ....  12.20  214.. 

70t.  .  I.IS  OL471A.  ...  2.02  210. 

1  .  1.22  CROOIX  ...  1.20  22T 

OW  ...  2.20  CMOOIAK...  1.20  042. 

2  .  1.11  OL002A  ..  1.72  200 . 

<  .  .02  CH002AX...  1.72  2OI . 

7..  .  .23  CM0O2AX  .  1.72  tCO . 

C..  .02  CMOOOAX...  1.72  2aA. 

7 . 74  CMOOOAX...  1.72  <<2 . 

<  .  .<2  RH0t7  ...  2.20  i72A . 

7  _  1.31  CK002AX  ..  1.7<  221A . 2 

re  ....  1.72  CMOtlAX  .  2.10  c Riots  .. 

4QT.  .  1.20  CRf22AX...  2.42  CH1027 . 

7 . 92  CK07SAX...  |.ll  CMIOTO  . 

7  .  .  2.9S  CR02IAX. ..  |.2fCN10l9 . 

7  1.42  CMSTfAX  ..  422  CR1020 . 

C. .  .  .72  CKS22AX...  2.20| 

7.  ..  .72  GL220  .  ..  22.00  Xtal  OlaAca 

S.  1.71  CHIllOX  ..  1.20  1M21A . 

<  .02  211.  ..  0.20  1N21R . 

C  .00  CN2220X  ..  1.00  INTIC  . 

17  .  1.22  221132.  ..  2.20  1N3? 

7 .  1.20  CMillAX...  1.02  1N71 

7  .  1.20  CM0S4AX  ..  32  1N73A . 

7 .  1.00  CMS3CAX  ..  .02  1M730 . 

.  S.2f  CMt37AX  ..  4.90  1N7S . 

.  1.02  CMSItOX...  .02  INK. 

_  1.C2  CMI32DX  .  .  1.90!in27 . 

lA  t.2S  CMt410X  ..  1.20  1N32  . 

1C24.  1.90  CMS41DX.  .00  1N37 . 

KGT.  .  1.19  CKS41DX...  .00  1N34 

CT  .  .  .C9CMS440X..  .Ot.lN34A . 

. 79  CKS4CDX  ..  1.00  INIS 

CT...  .92  CMSirOX  .  1.20ilNl< . 

'A _  0.70  CRS71AX/  1NS2.  .  .. 


IDS  129 
3021A. 
1022  . 
3022  . 
3C22. 
4-130A 


l2Hy/200ma/Cad/2KVIaa/H’Sld. 
OAHy/SMma  or  t4Hy/400ma/l2] 
12  sHy  lA/trKVina/Ravthaoa  . 
lOHY  300ma  It  maid  JaParaoa . .  . 


4.IOOOA.. 

4CSI  . 

BLSBHD 

SC21/C<J 


tnro/iiovAc  tooovoc  **co’‘  Rd 
•M/o/320VA€/000Vbc'  oV.'.  i ! ^I’faa 
ouantitv  usero. 

:  22RlTt  FOR  8PCCIAL  pIlICCS 

_  BLOWERS 

F  40CrM2iva*da . 

I  300CPM  30  varda . 

>  2SOCFM  with  30  ta  110 

IIOcVm VtO  va^;^!  .  i 

R  **  *A«  BLIOOO 

^^1^^  TOCPIR  IISV  400  Cyrla 

UHF  ANTENNA 

;3fNr  ANTENNA  12'/S0CM  ATO/ARRl  Va 
Kitta  A  Ham  Haad  laa.  Coal  Ttrm  Bitv  PI  ( 
[Saak  A  U  ware  .MobUa  Ml*  .  .  lOei  4  ter  0 


1R08 

1008 

1043  . 
IRSSA. 
3CS9 


SAKS22  . 

SALS 

SAL7GT. 

CAQS 

CAQS2V 

SAGS 

|S8p^ 

SA076 

SAUSGT 

CAUS 

CAVSGT 

CBCS  .  . 

eSoset. 

CBEC 

sers 

CBOSG 
SBC7  . 


2C4t  JAN 

3C43 

2C43'404A 
2C44  . 
2CS<  .  .  . 
2CS1  . 

3CS2 . 

2E31  . 
2ES«  . 
2E41  . 
3E41 
3G21. 

2231 

2J31A 

2J32  . 

2J33 

2214.. 


«ICR022AVE  ANT  AS120/APR  '  i( 
K00Ma^w/UOf3U  Term  lAuUt  RiPi 

-ANT  "iNisiV.'lt*  w’li* . 

SECTIONAL  ANTENNAS 

IIS40-S3.  13  H  ft . 

fi842-SI.  I«  r« 

yAtiOi  BIP32  3.2i»  AIMS  I.O81  8<P4 

METER  SPECIALS  M 

DC  MILLIAMMETERS  ■ 

#'*"<•  8*  m.  Waetou .  $7.08  iT 


2M3S.'723AR. 

3K2t 

2N22 


00.08  IN4I . 

39  91  INSl . 

30  90  1N82 . 

7.*0  tNS4.  .  . 

17  42  INSS.  .  .. 
0<t  1N8<  ... 
0.20  1NS7.... 
20.01  iNSt.... 

1.42  INCO . 

<0.40  INOS/KOI. 
49.20  tN04 

2.42  INK?  . 

2.40  1N«2 
11.90  MI4  .  .  . 
20.00  CH70f... 

3.90  eM700... 

3.40  €11707. 
0.00 1 


I  30Amp/2Mvardc  0. 

1000  Mc'a  .  .  . 

tOA  mp«Opv  aa/300vi 


1x42 


HIGH  CUaklHT  MICA  CNDRS 

CYLINDRICAL  SIMILAR  TYPE  "G" 

'D  MV  AMPS  MC  EACH 

10  to  3  242.20 

4  00  33  I  40.00 

30  20  23  2  40.00 


3B22 

3B23  RM22 

3B24 

SR2S 

3B2C 

1B20 

1C22 

3C21 

1C33  CIS 

less  . 

2C24/NH24 


70  14  (24  . 

to  PG2S/0000 
CS  FG90 
00  lOOTH  . 

<2  PC104 

40  roloo 

02  lt7L/M7GT 
49  117N7GT 
<2  117P76T 
22  117Z(GT  .  . 


(24 

(ISCT. 
(2i  . 


(L(G 
(L(GA 
(L(GAV.. 
(tA70T  .  . 
0SA7OTV. 


R400  OarAam  l(/(4 
04HOO  Pafnlr  20  <4 
lOMRO  rafiair  20/(4 
12204  IMP  2S/(4 

200  MOO  Falftlr  22/04 
llX/|2R  Narma  1  24/04 
200  Narma  02/04 

0004  OMP  00/04 


00/(4  17/(4 
1  1/(4  20/(4 

1  11/(4  22/(4 

2  32/04  27/04 
2  20/(4  42/(4 
2  3/(4  30/(4 


Ph.  Roctor2-<245 


THAT'S  V  JR 

R  B  U  Y  ■ 

B  "  , 

AlA  BUY  M 

388 


Aygusi,  7952  — 


ELECTRONICS 


I 


Ji  HJlhiHi 


irWimiMAM 


ChlcAffo  Telrphonc*  Supply  Corp«r»- 

tloB  . 72. 

C'hlraco  Tnuinform^r,  IMv.  of  Emox  Wire 
Corp . 


Computer  Keee«rch  Corporation  of  Cali¬ 
fornia  . 


Ballantine  Loboratorle*.  Inc .  274 

Barry  Corp.  .  15 

Bead  Chain  Manufacturlnr  Co . 222 

Beckman  Instnunento.  Inc .  212 

Bell  Aircraft  Corporation .  S49 

Bell  TelephcHio  Laboratoriee .  249 

Bendix  Aviation  Corporation 

Kcllpoe>Ptoneer  IMvItdon  .  294 

Fries  liMtmment  Dlrislon  . 2SS 

Paclflc  IMvIaIob  .  229 

Red  Bank  Dlvlaton .  195 

Bentley.  Harris  Manufactnrtnp  Co .  199 

Berkeley  Scientific  Corp. . 2S6 

Bird  *  Co.,  Inc.,  Richard  H .  529 

Bird  Electronic  Corp .  529 

Birmingham  Sound  Reproducers  Ltd....  511 

Blmbach  Radio  Co.,  Inc .  551 

Blrtcher  Corporation  .  507 

Bodnar  Industriee.  Inc .  559 

Boelnc  Airplane  Company .  299 

Bomac  Laboratorleo,  Inc .  96 

Boonton  Radio  Corporation .  155 

BorE  Corporation,  Oeorpe  W . 554.  555 

Bowser,  Inc . 299 

Bradley  Laboratories.  Inc .  55 

Brand  *  Co.,  Inc..  William . 325 

Bridgeport  Brass  Company .  275 

Brush  Development  Company . 54,  245 

Burgrss  Battery  Company .  192 

Burnell  A  Company .  59 

Bussmann  Mff.  Co .  199 


Cambridge  Thermionic  Corporation .  52 

Cannon  Electric  Company .  292 

Carter  Motor  Co .  541 


I>a9e  Electric  Company ,  Inc. .  349 

Dale  Products,  Inc .  520 

Daniels,  Inc.,  C.  K .  327 

Danu  Electric  Co .  551 

Daven  Co .  21 

l>eJur  Amsi‘o  Corp .  315 

Delco  Radio,  Div.  of  General  Motors....  215 

Dial  Llg:ht  Company  of  America .  172 

l>ucpke  Mff.  Co.,  Inc.,  Charles  Wm .  277 

Dolln  Metal  Products,  lac . 345 

Drlvcr*llarrts  Company .  79 

duPont  deNcmours  A  Co..  (Inc.)  £.  1., 

Pol>  chemicals  Dept .  191 

Durant  Manufacturing  Co .  300 

Dyna>Labs,  Inc .  553 

D\  Radio  Products  Co .  299 


Eastern  Air  DeTiceo,  Inc .  194 

Eastman  Kodak  Company.  Industrial 

Photographic  DIv .  159 

Elsler  Engineering  Co..  Inc . 315,  359 

Eltel-McColloagh.  Inc .  99 

Elaotic  Stop  Not  Corporation  of  Amer- 

Icn  .  251 

Electra  Mfg.  Co. .  SOI 

Eloitran  Mfg.  Co. .  525 

Electrical  Indostries.  Inc . 257 

Electronic  Coaspnter  Corpomtlon . 295 

Electronic  Pnrto  Mnnafactoring  Co .  522 

Electro  Motive  Mfg.  Co.,  Inc .  17 

Electro  Prodneta  Laboratories .  525 

KlectnHTech  Equipment  Co .  519 

Eleetro-Techalcal  Products.  IHv.  of  Sna 
Chemical  Corporation  .  299 


i  WATCRMAN  PRODUCTS  NUaUOf : 
IS^-A  SAR  PUlSISCOfI 

n-s-A  lAB  pumscopi 

n-IO-»  OCNIRAL  POCKITSCOPt 
I'S-II-A  INDUSTRIAL  POCKtTSCOPl 
b-ld-A  HIGH  GAIN  POCKtTSCOPl 
^B-14-R  WtDf  BAND  POCKlTSCOPi 

Alto  RAKSCOPiS,  UNIAR 
AMPIIFIIRS,  RAYONIC4'  TUBiS 

•nd  9th9r  •qnipNi9flit 


ELECntONICS  — )9S2 


SOOEl 

S-16-A 


Wf.  MMMi. 

w"  M  •"  *  r' 


A  new  concept  in  multipio  troco 
otcillotcopy  rnodo  potsibU  by 
Waterman  devaloptd  RAYONIC 
ractangular  cathoda  ray  tuba,  pro¬ 
viding  for  tho  first  timo,  optional 
scroon  charoctoristics  in  ooch 
channol.  S-15-A  it  a  portoblo  twin 
tub#,  high  sonsitivity  oscillotcopo, 
with  two  indepondont  vortical  oe 
woll  at  horizontal  channolt.  A 
"must”  for  invostigotion  of  oloc* 
Sonic  circuits  in  industry,  school, 
or  laboratory. 


Vartkol  chann.lc  lOmv  rim/inch,  wiH)  rMpo«n« 
within  — 2DB  from  DC  to  200kc,  with  pubo  rUn 
of  I.Bm*.  Horizontal  chonnobt  1v  rmi/mdl 
within  — 2DB  from  DC  to  ISOkc,  with  pubu  rbo 
of  3m4.  Non-fraquetKy  discriminating  ottanw* 
atort  and  goin  controb,  with  intomol  colibro* 
tion  of  traces.  Repetitive  or  trigger  time  bose, 
with  linearization,  from  V^cps  to  50kc,  with 
±  sync,  or  trigger.  Mu  metol  shield.  Filter 
graph  screen.  And  a  host  of  other  lectures. 


iAlERMIIII  PROWS  CO.,  INCri 

^  PHIIADILPHIA  25,  PA. 

CABLE  ADDRESS:  EOtCCTSCOfE 


INDEX  TO  ADVERTISERS 


Acbesoa  Cellolda  Company .  157 

Acme  Electroalrs.  Inc . 294 

Adnme  A  ITestlake  Company .  78 

Advance  Electronics  Co .  545 

Advertising  Council  .  193 


Centralab.  Div.  Globe-inloa.  Inc.. 11.  12.  IS 

Century  Geophysical  Corporation .  291 

Chester  Cable  Corp. . .  197 

Chicago  Dial  Company .  59 


Aerovox  Corporation .  57 

Aircraft-Marine  Products.  Inc .  545 

Airmee  Laboratories.  Ltd .  544 

AIrpax  Products  Company .  259 

Alden  Products  Company .  47 

Allen  Ce.,  Inc.,  L.  B .  550 

Alien  Manufacturing  Company .  194 

Allied  Control  Company,  Inc .  505 

Amerlenn  Electric  Motors .  264 

.American  Electrical  Heater  Company...  219 

American  Lava  Corporatloa . 257 

American  Phenolic  Corporation .  55 

American  Trievislon  A  Radio  Co .  299 

American  lime  Products.  Inc .  49 

Amperex  Electronic  Corp . Third  Covw 

Ampeiite  Co.,  Inc . 509 

Ampex  Electric  Corporation .  159 

Andersen  Laboratories,  Inc .  343 

Andrew  Corporation  . 224 

Apeo  Mossberg  Co . 240 

Arkwright  Finishing  Co .  242 

Armco  Steel  Corporation .  til 

Arnold  Engineering  Company .  50 

Arrow  Electronics.  Inc .  527 


(iba  Company,  lac .  209 

Cinch  Manufacturing  Corporation .  149 

Clare  A  Ce.,  C.  P .  41 

Cleveland  Container  Co .  291 

Clippard  Instrument  Laboratory,  Inc..-.  199 

Cohn  Corp.,  Sigmund .  517 

Collectron  Corporation  .  292 

Communication  Products  Company.  Inc. 44.  45 


t'ondeneer  Products  Company .  251 

Consolidated  Engineering  Corp .  75 

Continental  Connectors  Corp. . SIS 

Continental-Dlamood  Fibre  Company. . . .  71 

Comell-DubUler  Electric  Co .  245 

Cornell  Electronics  Corp .  319 

Cornish  Wire  Co..  Inc .  543 

Coto-CoU  Company  .  352 

Cramer  Co.,  lac..  R.  W .  179 

CrescMht  Company,  Inc .  192 

Crest  Laboratories.  Inc .  527 

Crtwe  Co.,  H .  535 

Crucible  Steel  Company  of  .America .  175 

Cubic  Corporatloa  .  319 

Curtis  Development  A  Mfg.  Co .  342 


Kl<‘<‘troi»riiMtc,  <S.  M.  B.  H..  .  ... 

KiiffliKs^iinK  RefM‘ar<'h  Inr.3'j9. 

Erie  K«*NlMti»r  C'«»rt* . 

Kvpr«*H4ly  riMtinx  <*o . 


Kairrhilil  i'am^ra  ft  4'orp. 

Fairchild  K«M’«irdtiift  Kqulpmrnt  Carp... 
F^cral  THcphoiic  ft  Kadio  f'lirpt^rutlon 

Flltron  To.,  Inc . . 

Finn  ft  ('tanpany.  Inc.,  T.  R . 

Fluke  Rnrlnccrinir  C'o..  John . 

Ford  liiHtniment  CiMnpany . 

Freed  Tntnuformer  Co.,  Inc . 

Irequency  Standardn  . 

Fumt  Fleet  nmics  . 

Fuf*lte  ('orp«»rHtlon.  The . 


forsUj# 


(>air  Company,  Inc.,  Robert .  . . 

liameaell  Company . 

General  Electric  Comiainy 

.%pparatiiH  llept . 5t, 

Elecdronlca  I>ept . 60, 

C^neral  Hermetic  Sealing  Corp . 

General  InduetiicM  <’o . 

General  Radio  Com|>any . 1 

(tiannini  ft  Co.,  Inc.,  G.  M . 

G<»Hlln  Electric  ft’  ManufactiirliiK  Co. 

Grant  Pulley  ft  Hardware  Co . 

Graphite  Metalllclnit  Con><»ratlon. . .  . 

Grayhlll  . 

Green  InNtrument  Co . 

Giiea  Reproducer  Corp . 

Guthnian  ft'  Co..  Inc.,  F^wln  I. . 


JOHNSON  Typo  L  Capacitors 

High  fr«q««ncy  copociton  dMign«d  to  absorb  puniihmwil. 
Full  iold«r«d  conilrvction  nraliM  JOHNSON  "L"  voriablM 
virtually  impurvioui  to  Ihu  uffuch  el  thoek  and  vibration.  No 
ports  con  work  looso  —  capacity  can't  lluctuatu.  Ideally 
suited  lor  airborne  and  mobile  transmitting,  receiving 
applkotions. 

Plates  ore  heavy  .OSO*  brass  with  corrosion  resistant  bright 
alloy  plating.  Rotor  end  stetor  essemh/ies  ere  soldered/  split 
sleeve  beering,  mounting  posts;  tie  rods  end  stetor  essembly 
ere  ell  soldered  directly  to  tho  beevy  ceremic  end  pletes. 
Steatite  insulators  ore  located  outside  the  most  intense  RF 
fields  lor  lowest  possible  losses  at  very  high  hequenciet. 
Silver  plated  beryllium  copper  rotor  contact  may  be  brought 
out  at  any  one  ol  lour  different  angles.  This,  together  with 
dual  stator  contacts,  insures  short,  low  inductance  leads  in 
any  application. 

ICop  p«r  Seel. 
Cot-  No.  Typ#  No  Mo*  Mm 


Hammarliind  Maiiiifacturliiir  Co..  Inc.... 

Hardwick.  Iltndic,  Inc . 

Hart  Manufacturing  t'omimoy . 

Haydon  Company.  W. . 

Haydon  Manufacturlnir  Co.,  Inc . 

Heath  Company  . 

Ilclland  Rcficarch  Corpctratlon . 

Ilcincmann  Electric  Co..  .  . 

Ilclipot  Corporation  . 15.3.  ?90, 

Hcrmaacal  Co.,  Inc . 

Hermetic  Seal  Productn  Co . 

llewlett’Pad-kard  t'ompany  . . 

Hl-tJ  IMt.  of  Aerovox  Corp . 

HuKhea  Reaearch  ft  Hevelopment  l.ah. 
oratorlea  . 

Ilycor  Company,  Inc . 


10L15 

tSLIS 

50L1S 

75L15 


fSLDIS 
SOLDI  5 
100LD15 


DIFFERENTIAL 


ImproTcd  ReamlcHN  Wire  Company.. 
Indiana  Steel  Products  Company. . . . 

Industrial  Condeniier  C'orp . 

Industrial  Timer  Corp<»ratinn . 

Instrument  Corp.  of  .America . 

Instrument  Resistors  Co . 

International  Instruments  Inc . 

Intemati<»nal  Rectifier  f'onHtratlon 

International  Resistance 

Company . . 333, 

Ippollto  ft  Co.,  Inc.,  .lames . 

I-T>E  Circuit  Breaker  Company.  .  . 


090,  .060,  .080  spocing  obo  ovoitablo 


Adapting  JOHNSON  capacitors  to  dif¬ 
ficult  applications  is  port  of  our  business. 
We'll  be  more  than  glad  to  help.  Like  to 
know  more  about  JOHNSON  capaci¬ 
tors?  Send  for  catalog  701  -AS  today. 


We  hove  produced  numerous  special  "L" 
capacitors  including  those  vdth  .020', 

.0^  and  .080*  plate  spacing.  Other 
speciah  hove  incorporated  such  features 
OS;  slotted  end  rotor  plates,  bearings  for 
motor  driven  applications,  integral  in¬ 
ductors,  special  shafts,  etc. 

E.  F.  JOHNSON  CO.  WASECA,  MINNESOTA 


Cipadtort.  loducltn.  S«k- 
Its,  iKulilirs,  Ptaft  I  JKks, 
KRebs  i  DMs.  PM  UikU. 


4H>  Mf*.  Co . 

JriTcra  Electripnlcn  HlvUlon.  8peer  Carbon 
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JHiflT  ManufHi'tiirinir  <'orp..  <'«  (I  . 

JohnM>Mttn\Ul«> .  34 

4<>hnHi>n  Co.,  K.  K. . . 

•Ion**)*  IMv.  Iloworil  R.  Cinch  Mfs.  C'orp.  34? 

Kalilc  KiiKlnceriiic  Co.  .  «H? 

Karp  MHal  PriNluctH  Co..  Inc .  ftS 

Kartn>n  . .H50 

Kcnjon  TrunHfonncr  Co..  Iim‘ .  KM 

Kcotcr  Hfvldcr  <'ompiin.v . 

Kcjfttonc  l*roductn  ('ompany  .  .  . tl5 

Kirk  ft  Hluni  Mfc.  Co . t>00 

Klein  ft  SoHM.  Mathlat* . tt4 

KnlahtH  ComiNiny.  .lamcw . .  'SA 

KollMmaii  liiHtriimcnt  Corporation .  SO 

l.alM»rator>  for  KIcctrimicH.  Inc .  AS 

l^anibda  Kl4H‘tr<Milci»  C*or|K»nitlon . .  S47 

I,iunpkln  lAboratorlcM,  Inc . S50 

lAr4»lnte<P1aiM'omolfl  Corp.  <Vcc-l>-X>..  lAO 

IaPp  Ineulator  Co..  Inc . . 

licach  Rcla.v  Co .  3AA 

l.>cc«l«  ft  Northrop  Co .  .%A 

l.cland  Inc.,  G.  H. . 

licnkurt  Electric  Halcw  C(»mpaiiy .  lAA 

l.cwlo  ft  Kaufman.  Inc .  ......  lAO 

l.lmic  .\lr  Productn  Co..  \  IHr.  of  I'nlon 
C'arMdc  ft  Carbon  C<»rp .  32? 

l^ltton  InduHtricA  . 2A3 


ENGINEERED  FLUOROCARBONS 


SILICATES 


ASBESTOS 


QUARTZ 


CALCIUM 


MICA 


GRAPHITE 


\  '  / 

_ iiniii!i 


CERAMICS 


GLASS  / 

ZERO-PLAST 


\ 

\  METALS 

CARBONS 


Ma4‘lh>nald  Co..  Inc.,  W.  ft . S4A 

Mallory  ft  Co.,  lac..  P.  R . 96.  151 

Mari'finl  loNtrumcntn  Etd .  2A2 

Mari<Ki  Electrical  Inntrument  Co .  19 

Markeni  Mai^hlne  Company .  24ft 

Maryland  Precision  Inntriiment  Co . S50 

MB  Maniifacturinir  Company.  Inc .  279 

McGraw-Hill  Rotik  Co. . l?ft.  1AA.  204 

292.  303.  309 

Mepco.  Inc .  ?4 

Metal  Textile  Corporation .  29A 

MetalH  ft  t'ontroln  Corp.,  General  Plate 
IMv .  94 

Methode  Manufactarinr  Cwp .  2A0 

Metron  Instrument  Company .  19A 

Mica  Insulator  Company .  223 

Michel  ManufacturinA  Co .  350 

.MIco  Instrument  Co .  347 

Micro  Hwitch.  IMv.  of  Minneap(»lls-Hon- 
eywell  Rerulator  Co .  42 

Miles  Reproducer  Co..  Inc .  350 

Milford  Rivet  ft  Machine  Co .  2SA 

Mlllen  Mfft.  Co..  Inc..  James .  179 

MInneapotls-Honeywell  Regulator  Co.  .43.  49 

Minnesota  Mlnlnft  ft  Mfft.  Co .  79 

Mitchell  Rand  Insulation  Cfunpan.v,  Inc.  Aft 

Moloney  Electric  ('onipany .  241 

Moseley.  Francis  I. . 317 

M<»slnee  Pa|»er  Mills  Company .  17A 

Milirhead  ft*  Co..  I.td .  3 

Mycalex  C<»r|>oratlon  of  .\merl4*a...  2.5.7 


National  Company,  Inc .  lAO 

National  Moldite  Company . 2.50 

National  Plastir  Prwlucts  C4»mpany . 30ft 

Natiar  f  <»r|M>ratlon  .  39 

Ne4»-Sll  Corporation  .  33 

New  Hampshire  Ball  Bearinfts.  Inc .  321 

New  Hermes.  Inc . 349 


ALNICO 


Offer  Engineers  a  Whole  New  Family  of  Materials 

Starting  with  TEFLON*,  United  States  Gasket  Company 
engineers  have  developed  a  series  of  "Filled”  Fluorocarbon 
materials,  greatly  broadening  the  scope  of  usefulness  of  this 
wonder-plastic.  For  example.  United  States  Gasket  Company 
"Application  Engineering"  has  already  helped  solve  such 
material  problems  as  long-wearing  chemical  resistant  bear¬ 
ings  and  pump  impellers;  valve  and  pump  packings, 
expansion  joints  and  chambers,  gaskets;  the  metal  plating 
of  Teflon;  the  hermetic  sealing  of  electronic  components; 
soldering  and  cementing  to  Teflon;  etc.,  etc. 

If  you  have  a  special  materials  problem,  that  one  of  these 
Teflon  "alloys”  might  solve,  tell  us  about  it.  Our  engineering 
department  will  work  with  yours  to  determine  the  Chemelec 
Mixture  best  suited  to  your  requirements. 


UNITED 

STATES 

GASKET 

COMPAN  Y 


FLUOROCARBON 
PROOUCTS  DIVISION 

FA»»ICATO»S  OF  TtFlON  XEl  F  ' 
AND  OIHf«  FI.UO«OCAII»ON  FIASTICS 

CAMDEN  1,  NEW  JERSEY 


*diFPofif‘>  frodawori  for  tk  MroAucroofA^lono  roawi. 
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APPLICATION 

ENGINEERED 

"PRECISION" 

Circuit  Tester 

20,000  Ohms  per  Volt 


THE  SERIES  "85" 


eSERENT  EtNGES;  0-120  in icroamps 

0-1  2-12-120-1200  MA 
0-12  Amps  D.C. 

RESISTANCE  RANGES:  0  6000-600K  Ohms 


RECISEl  RANGES:  From 
Caaplott  with  Ralttrits 
MR  list  ItaRs 


0-6-60  Mefohms. 
From-26  to  +70  OB. 

larits  ^39** 


nUS  awRRrlor  physical  f»atur»§! 

a  4H'  wlOa  angle  meter 

•  Heavy  duty  molded  bakelite  instrument  case, 
silt  6V6  I  7Vb  s  3' 

•  Heavy  saufe,  anodiied  aluminum  panel 
e  Rotary  Range  and  Function  Selection 

•  Recessed  6000  volt  safety  Jacks 

e  Only  ivro  pin  Jacks  lor  all  standard  ranges 


IC-I  laalbar  Carrying  Casa 


with  tool  Md  test  lead  compartment. 


Precision  Apparatus  Co.,  Inc. 


N>w  York  Tronafonner  Co.*  Inc .  f18 

North  American  ATlatlon,  Inc . 208 

Northrop  Aircrafts  Inc .  298 

Nothelfer  Wlndlnr  Laboratoriea .  SO? 


Olympic  Metal  Froducts  C'omimnjr,  Inc.  298 

Onan  A  Sons,  Inc.p  O.  W .  SS2 

O’NelNIrwtn  Mf^.  Co .  822 


Steward  Manufacturlnc  Co..  D.  M . 

Stoddart  Aircraft  Radio  Co . 

stokea  Machine  Companjr.  F.  d .  •! 

Slupakoff  Ceramic  A  Mff,  Co . 268 

Superior  Electric  Co . 226 

Kup^or  Tube  Company .  AS 

Sat»reme,  Inc . 228 

Swltchcraft,  Inc .  228 

Sylvanla  Electric  Prodneta,  Inc . 1,  80 


Panoramic  Radio  Pr(»ductN.  Inc. .  S03 

Paramount  Paper  Tube  C'orp . 342 

Paraona  Company.  Ralph  M .  184 

l*atton-MacOayer  Company .  S45 

Penn  En^neeiinf  ft  Munufacturinf  Corp.  29? 

Phalo  Plaatica  Corporation .  218 

Phaoatron  Co . 298 

Phllllpa  Control  Corporation .  20S 

PIx  Manufactnrlnc  Co.,  Inc .  8S? 

Polarad  Electronlca  Corp .  183 

Potter  Inarument  Company,  Inc . 814 

Preclalon  .Apparatua  Co..  Inc .  892 

Preclaion  Paper  Tube  Co . S38 

Preato  Recordlnr  Corporation .  86 

Production  Eniineerlnc  Corp. .  386 

Pyroferrlc  Co . 302 


Radio  Materlala  Corporation .  2?1 

Radio  Receptor  Company,  Inc .  23 

Railway  Exprean  .A^rncy,  Air  Expreaa 


Cdmpect.  leborstory  style,  RlgR  senltivlty  test  set 
"Applicjtion  Engineered"  for  production,  test,  iRh- 
oretory,  school  end  service-m.intenMCe  phases  of 
iBodern  radio-electrMics-coMMiileatiaiis. 

20,000  Ohms  per  Von  D.C. 

1000  Ohms  per  Vett  A.C. 


Sangamo  Electric  Company. 
Sarkea  Tanlan.  Inc . 


See  tM»  tnd  other  "Precision"  Application  En- 
finttred  instruments  on  display  at  leedlnf 
radio  parts  distributors.  Write  for  latest  caUlog. 


Hecon  Metala  Corporation . 

Ser\'o  Corporation  of  .America . 

Seaalona  Clock  Co..  Timer  DIv . 

Shallcrcma  Manufacturing  Company.... 

Shure  Brothera,  Inc . 

Sigma  Inatrumenta,  Inc . 

Signal  Engineering  ft  Mfg.  Co . 

Simpaon  Electric  Company . 

Sola  Electric  Company . 

Sorenaen  ft  Company.  Inc . 

Southweatem  Industrial  Electronlca  Co.- 

Specialty  Battery  Company . 

Speer  Reriator  Corp . 

Spencer-Kennedy  l.aboratoriea.  Inc . 

Sprague  Electric  Company . 

Stack|M>le  Carbon  Company . 

Standard  Gectrlc  Time  Company . 

Standard  Plcio  Cmnpuny . 

Standard  Tranaformer  Corp . 

Star  Porcelain  Company . 

Sterena  Mfg.  Co..  Inc..  Geo .  . 


Taylor  Tubea,  Inc .  162 

Tech  Laboratorlea .  228 

Technology  Inatrumcnt  Corp. .  168 

TektronlXe  Inc . 12* 

Teletnmica  Laboratory,  Inc . 238,  360 

Telewava  Loboratoriea.  Inc .  164 

Thompaon  Company,  H.  1 . 219 

Thompaon  Products,  Inc .  64 

Toba  Deotachmann  Corp. . 268,  289 

Transradlo  L4d . 205 

Triad  Tranaformer  Mfg.  Co .  1T2 

Tung-Sol  Electric  Co . 32  A,  32  B 


UlT .  22? 

Ranland  Corp«>ratlon  .  46 

Raytheon  Manufacturing  Company .  259 

Reed  Research  Inc .  184 

Remler  Company,  Ltd .  336 

RealHt«»flex  Corporation  .  295 

Rex  Corporation  .  196 

Rhode  liiland  Insulated  Wire  Co..  Inc...  20? 

Robinson  Inc..  Edward  E .  339 

Runxel  Cord  ft  WMre  Co . 34? 


Cclnlte  Co . 

Cnion  Carbide  ft  Carbon  Corp., 


Unde  Air  Products  Dlv .  32? 

rnIted'Carr  Fastener  Corp .  2? 

Cnlted  Manufacturing  ft  Service  Co . .  330 

Cnlletl  States  Gasket  Company . 391 

Cnlted  Tranaformer  Corp . Second  Cover 

Cnlveraal  Winding  Company .  189 


Vacuum  Metala  Corporation  68 

A'arflex  Sales  Co.,  Inc .  185 

A'arlan  Aaaoclatea  . 213 

Tactroo,  Inc .  205 

A*eeder*Root,  Inc .  235 

A’Ictorean  Instrument  Company .  290 

A’uican  Electric  Company  . 341 


Waldea  Kohlnoor,  Inc . 

Ward  Leonard  Electric  Compony . . .  .84. 

Warren  Wire  Company . 

Waterman  Products  Co.,  Inc . 

Weatem  Gold  ft  Platinum  Works . 

W’eatinghouae  Electric  Corp . 200. 

W’eaton  Electrical  Instrument  Co . 36, 

Wheeler  Inaulated  AA'lre  Co..  Inc . 

W'hlta  Dental  Mfg.  Co..  8.  S . 174.. 

AA'Iittehea^l  Stamping  Co . 

WThltney  Blnke  Co . . 

Wllkor  Dlv.  .Aerovox  Corporation . 

Williams  ft  Co..  C.  K . 

Wilton  Tool  Mfg.  Co . 

Winchester  Electronics.  Inc . 


^tophar  Mills.  Inc. 


Tbit  index  ii  published  as  s  eanvtnienee  to  the 
readers.  Every  eare  is  takan  ta  aiaka  It  aecurate.  but 
ELECTRONICS  assuates  ne  responsibility  for  errors 
er  emtsslens. 
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nothing  can  compare! 


Maximum 

plate 

Dissipation 

45KW 


Small  and 
Weighing  only 
66 

pounds  _ J 


Long  Life  and 
Efficiency  Proved! 
A!reody  operating  for 
more  than  9,000  hours 
...  and  stiil  going! 

flue*  tiMy  wmm  till* 

Hi^y  twv  b<n  w«rtiiiif 
fwll  .  . 

**.  .  .  w*  liov«  hmd  ralTMiMly 
with 

iwbiM  and  tholl  rMMMiiMa  iMm 


New  And 
Exclusive 
Air  Cooling 
Principle 


AMPEREX  6078/AX-9906R 

FllcHnant 

Thoriat*d  Tungsten 

Voltog* 

17J*. 

196  a. 

Intw-.lMtreel.  Capodtaneat 

Plott  <—  Fiiamont 

3.4  Mmfd. 

Grid  —  Plat* 

86.  inmEd. 

Grid  Fiiam*nt 

116.  mmfd. 

AAaximum 

Typicol 

Cloof  C  T.l.graphy 

Rating 

Condition 

'  d.c.  Plat*  Voltog* 

12 

12  kv. 

d.c.  Grid  Voltog. 

-1230 

-1000  V. 

1  d.c.  Plat*  Curr*nt 

12 

12  a. 

d.c.  Grid  Curr*nl 

3.0 

2.25  o. 

^  Plat*  Dissipation 

45 

36  kw. 

Pow*r  Output 

101  kw. 

Avoi!ob!e  in 
Woter  Cooled 
Model 

6077/AX-99i 


w 


Re-tube  with  AMPtRlX 


AMPEREX  ELECTRONIC  CORP. 

230  DUFFY  STREET,  HKKSVIlU,  LONG  ISLAND 
In  Conodo  and  Ncwfoundlond:  Rogcit  Majeitic  Limited 
11-19  Ircntclifli  Rood,  Itoiidt,  Toronto,  Ontorio,  (onodo 
Cable  AMPRONICS 
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Mobil*  Trantmittort 


Aircraft  Trancmlttor* 


Audio  A  Video  Modulator* 


Sorve  AmplHlor* 


The  most  widely  occepted.  beam  power  tubes 

in  the  field 


Few'  tubes  have  won  such  wide  popular¬ 
ity  in  so  short  a  time  as  the  RC A-developed 
6146  and  61  f  9  beam  power  tubes.  Both 
types  are  extremely  versatile  as  to  appli¬ 
cation,  and  offer  considerable  latitude  in 
circuit  design  because  of  their  ability  to 
operate  efficiently  over  a  wide  range  of 
plate  voltages  and  frequencies.  Low  in 
cost,  compact,  and  unusually  rugged, 
these  types  are  particularly  suited  to  VHF 
transmitter  designs  for  fixed  and  mobile 
services. 

The  RCA-6146,  with  a  6.3-volt  heater, 
is  designed  for  general  service.  The  RCA- 
61 59>  with  a  26.9-volt  heater,  is  intended 


for  use  in  VHF  aircraft  transmitters.  In 
all  other  respects,  the  two  tubes  are 
identical. 

Because  of  their  high  power  sensitivity 
and  low  plate-voltage  requirements,  the 
RCA-6146  and  6199  permit  compact, 
economical  designs  without  a  sacrifice  in 
efficiency.  A  single  tube  as  unmodulated 
Class  C  rf  power  amplifier  will  deliver  an 
output  of  69  watts  up  to  60  Me  with  a 
plate  supply  of  600  volts  . . .  and  39  watts 
output  at  179  Me  with  a  plate  supply  of 
400  volts.  A  pair  operated  Class  ABi  will 


provide  an  audio  output  of  1 20  watts  . .  . 
in  Class  ABj,  1 30  watts.  A  pair  of  either 
type  triode  connected  will  deliver  an  out¬ 
put  of  19  watts  with  a  total  harmonic 
distortion  of  4.6%. 

For  complete  technical  data  on  the  RCA- 
6146  and  RCA-6199,  write  RCA,  Com¬ 
mercial  Engineering,  Section  42HR,  Har¬ 
rison,  N.  }.,  or  your  nearest  Field  Office. 

nu  orncni  (*mI)  Humboldt  S-9900.  415  S.  Sth 
St.,  Harrisoo,  N.  ).  (MMwwui)  Whitehall  4-2900, 
989  E.  Illioois  Sc,  ChicMO,  lU.  (Weal)  Madisoo 
9-5671,  420  S.  Sao  Pedro  Sc,  Los  Ao^eles,  CaliL 


THE  FOUNTAINHEAD  OF  MODERN  TUBE  DEVELOPMENT  IS  RCA 


RADIO  CORPORATION  of  AMERICA 


KLKCTmOM  TUBKS 


